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10.0  DEVELOPMENT  AND  SCREENING  OF  MEDIA-SPECIFIC 

ALTERNATIVES 

Remedial  action  alternatives  were  developed  using  the  potentially  acceptable 
technologies  and  representative  process  options  identified  in  Section  9.0.  The  potential 
pathways  that  are  addressed  in  this  feasibility  study  (FS)  are  as  follows: 

•  Groundwater; 

•  Seep  discharges; 

•  Soil,  and 

•  Sediment  and  surface  water  in  the  Snowmelt  Pond. 

The  goal  of  the  FS  is  to  evaluate  multi-media  alternatives  (i.e.,  grouping  of  actions  that, 
together,  address  the  three  pathways).  Even  with  only  a  small  number  of  actions  that 
address  each  pathway,  the  number  of  combinations  that  would  address  multi-media  impacts 
in  different  parts  of  the  OU  would  be  very  large.  Therefore,  media-specific  alternatives  are 
screened  in  this  section  and  evaluated  in  detail  in  Section  11.0.  Multi-media  alternatives  are 
developed  in  the  comparative  analysis  section  of  Section  11.0.  Since  the  Snowmelt  Pond  has 
a  presumptive  remedy  of  constructed  wetlands,  the  pond  is  discussed  in  detail  in  Section 
11.0. 


A  building  block  approach  was  taken  to  develop  alternatives.  Process  options 
were  combined  into  a  limited  number  of  alternatives  that,  based  on  professional  judgement, 
are  most  applicable  to  the  setting  and  contaminants  at  OU  5.  The  five  basic  general  response 
actions  for  water  and  soil  are  shown  below,  with  the  process  options  identified  for  each 
action.  The  alternatives  were  assembled  using  different  combinations  of  these  process 
options. 
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Each  alternative  was  evaluated  for  effectiveness,  implementability,  and  cost,  in 
a  process  similar  to  the  evaluation  of  process  options,  but  evaluating  the  entire  alternative. 
Alternatives  that  passed  this  screening  are  analyzed  in  more  detail  in  Section  11.0  (i.e.,  that 
analysis  evaluates  the  synergy  between  the  combination  of  different  process  options). 


Process  Options  for  Water 


Containments  Collection  s  Treatment 


Institutional 

Actions 


s  Discharge  s 


Containments  Excavation  s  Treatment  s  Disposal  s  Institutional 


Actions 
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Process  Options  for  Soil 
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below. 


The  definition  of  each  evaluation  criterion  used  in  this  screening  is  discussed 


Effectiveness  —  The  ability  of  the  alternative  to  protect  human  health  and  the 
environment.  "Effectiveness"  includes  the  amount  of  hazardous  material  treated  and/or 
destroyed;  the  amount  remaining  on  site;  the  degree  of  expected  reduction  in  mobility, 
toxicity,  or  volume  of  contaminants;  the  short-term  reductions  of  risk  during  construction  and 
implementation;  and  the  long-term  reduction  of  risk  once  the  remedial  actions  are  completed. 
Alternatives  that  have  been  shown  to  achieve  remedial  action  objectives  similar  to  those  at 
Elmoidorf  AFB  are  considered  effective  unless  the  uncertainty  involved  calls  that  effective¬ 
ness  into  question.  The  judgment  of  effectiveness  is  based  on  literature  evaluations  of  the 
alternatives  at  similar  sites  and  on  the  technical  understanding  of  the  type  of  contamination 
(chemicals,  concentrations,  and  phase),  migration  routes,  and  the  geologic/physical  setting  of 
OU  S).  The  alternatives  should  also  protect  human  health  and  the  environment  without 
compromising  the  bluff  stability  and  wetlands  environment.  The  alternative  should  not  create 
a  potential  environmental  impact  greater  than  the  potential  risks  if  no  action  were  taken. 

Implementability  —  The  technical  and  administrative  feasibility  of  the  alterna¬ 
tive,  as  well  as  the  availability  of  the  various  services  and  materials  that  would  be  required. 
Technical  feasibility  generally  refers  to  the  ability  to  construct  and  reliably  operate  the  pro¬ 
cess  until  the  remedial  goal  is  achieved.  The  administrative  criteria  include  the  ability  to 
secure  necessary  sqiprovals  from  the  regulating  agencies  for  construction,  operation,  and  dis¬ 
posal  of  residuals  generated  by  the  alternative.  Administrative  feasibility  also  considers  the 
availability  of  treatment,  storage  and  disposal  facilities,  technical  specialists,  and  any  special 
equipmoit  that  may  be  required.  If  an  alternative  requires  significant  space,  piping,  or  man¬ 
power  to  implement,  its  implementability  is  considered  marginal.  If  significant  permitting  or 
waivers  from  potential  ARARs  are  needed,  the  implementability  is  further  reduced  because 
of  the  anticipated  difficulty  or  time  required  to  acquire  approvals  and  obtain  waivers.  For 
CERCLA  projects,  permitting  is  typically  not  required  as  long  as  substantive  requirements 
are  met.  The  evaluation  of  implementability  is  based  on  the  current  state  of  the  technology 
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development  (obtained  firom  literature  sources),  and  the  physical/hydrogeologic  setting  of  OU 
S.  The  most  important  factors  are  the  groundwater  flow  direction  and  rate,  the  geologic  sta¬ 
bility  of  the  OU,  and  the  space  available  to  implement  an  alternative.  Of  equal  importance  is 
the  permitting  required  to  dispose  of  waste  generated  by  an  alternative. 


Cost  —  Capital  and/or  lease  costs,  miscellaneous  costs,  and  annual  operations 
and  maintenance  (O&M)  costs  are  considered.  These  costs  are  broad,  order  of  magnitude 
estimates  obtained  from  literature  and  from  experience  with  sinular  alternatives.  The  costs 
are  accurate  to  within  50%  less  and  100%  more  than  actual  costs  and  are  for  comparative 
purposes  only.  More  detailed  costs,  based  on  CORA  and  RACER  computer-based  estimates, 
are  provided  in  the  detailed  analysis  (Section  11.0).  Cost  details  are  provided  in 
Appendix  T. 


10.1 


Alternatives  for  Water 


The  alternatives  for  water  are  described  and  evaluated  below.  Rationale  for 
both  retaining  and  dropping  alternatives  is  discussed  in  Section  10.3. 


10.1.1  Natural  Attenuation 


Containment  Collection  — >  Treatment  — >  Discharge  Institutional 
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Description  —  Natural  attenuation  would  take  no  action  at  the  site  and  would 
leave  basewide  groundwater,  seeps  and  surface  water  in  their  current  state.  Dilution,  adsorp¬ 
tion,  volatilization,  and  biological  breakdown  of  the  contaminant  concentration  would  occur 
in  seeps,  natural  wetlands,  and  in  the  groundwater.  In  seeps,  volatilization  and  biological 
breakdown  are  the  primary  mechanisms  reducing  concentrations  of  organic  contaminants. 
Natural  wetlands  possess  aerobic,  anaerobic,  and  eutrophication  environments  capable  of 
breaking  down  aromatic  and  chlorinated  hydrocarbons,  and  precipitating  metals.  This  alter¬ 
native  would  use  natural  processes  to  treat  seep  water  and  groundwater  discharges  to  the 
wetlands.  In  groundwater,  natural  attenuation  occurs  through  adsorption,  biological  break¬ 
down,  volatilization,  dispersion,  and  dilution.  Natural  attenuation  would  allow  these  pro¬ 
cesses  to  continue.  This  alternative  provides  a  baseline  for  comparing  other  alternatives. 

Monitoring  would  include  groundwater,  seep  water,  and  the  wetlands. 

EiTectiveness  —  The  effectiveness  of  the  natural  attenuation  alternative 
depends  on  the  contaminant  removal  rate  of  the  physical,  chemical,  and  biological  processes 
that  are  curroitly  occurring.  Breakdown  rates  depend  on  the  temperature,  water  and  soil 
chemistry,  nutrient  supply,  flow  rate,  bacterial  colonies/populations,  and  food  supply  (conta¬ 
minant  concentrations).  The  rate  is  generally  fester  at  high  concentrations  because  increased 
substrate  allows  for  a  higher  rate  of  utilization  by  organisms.  Breakdown  rates  are  slower  at 
low  concentration,  lower  temperatures,  and  low  organic  content  of  the  soil  can  also  slow 
natural  attenuation.  The  rate  of  natural  attenuation  cannot  be  accurately  predicted  at 
Hmendorf  AFB. 

Dispersion  may  have  the  greatest  effect  on  the  concentrations  of  C(XI!s  in 
groundwater;  however,  adsorption  (often  referred  to  as  retardation)  and  biological  breakdown 
are  important  factors.  It  is  very  difficult  to  develop  any  meaningful  estimate  of  the 
contribution  of  each  component  of  natural  attenuation  to  the  concentrations  of  organics 
currently  seen  in  the  groundwater  and  predicted  for  the  future.  For  these  reasons,  natural 
attenuation  is  best  quantified  by  evaluating  concentrations  at  source  areas  and  the 
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concentrations  of  contaminants  at  downgradient  receptors.  This  approach  considers  all 
natural  attenuation  processes  affecting  groundwater  quality. 

For  groundwater  that  is  expressed  as  seeps  in  OU  5,  prior  natural  attenuation 
processes  may  have  already  occurred  within  the  bluff.  Even  though  natural  attenuation  likely 
has  occurred  to  COCs  within  the  bluff,  once  seeps  express  themselves  into  the  wetlands  as 
surface  water,  further  degradation  is  likely  since  the  natural  attenuation  processes  are  much 
different,  e.g.,  effect  of  plant  uptake,  more  available  oxygen,  light,  etc. 

Although  natural  degradation  rates  are  difficult  to  predict,  recent  studies  of  the 
Beaver  Pond  area  (see  Appendix  R)  indicate  that  natural  attenuation  can  be  effective  in  the 
wetlands  environment  of  OU  5.  The  Beaver  Pond  study  revealed  that  the  environmental 
impacts  at  the  pond  are  miiumal  and  that  Ship  Creek  is  not  being  affected. 

The  wetland  areas  in  the  western  half  of  OU  5  (in  the  seep  areas)  are  much 
smaller  than  Beaver  Pond.  These  other  wetland  areas  may  not  have  the  water  retention  time 
needed  to  naturally  treat  seep  water  before  natural  discharge  to  surface  water  in  drainage 
ditches  occurs.  Environmental  impacts  at  the  seeps  would  not  be  effectively  remediated  in 
the  short  term  by  this  alternative. 

Without  combining  this  alternative  with  monitoring  of  groundwater,  seeps,  and 
surface  water,  there  would  be  no  measure  of  the  success  of  the  natural  processes  on  the  con¬ 
taminant  concratrations.  To  provide  this  measure,  a  monitoring  program  has  been  made  a 
part  of  the  natural  attenuation  alternative.  The  monitoring  would  allow  for  observation  of  the 
effectiveness  of  natural  attoiuation.  If,  because  of  changes  in  temperature,  flow  rate,  conta¬ 
minant  load,  or  the  other  factors  described  above,  the  effectiveness  is  not  demonstrated, 
addidofuil  remedial  action  can  be  taken. 

This  alternative  would  produce  no  cross-media  benefit  on  soil  contamination. 
Since  no  access  restrictions  would  be  implemented,  human  and  environmental  exposures 
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would  not  be  prevented  during  the  time  period  when  contaminant  concentrations  exceed  the 
clean-up  criteria. 

Implementability  —  This  alternative  is  readily  implemented.  The  processes 
for  approving  natural  attenuation  are  defined  and  have  been  implemented  at  contaminated 
sites.  For  the  portion  of  OU  S  near  Beaver  Pond,  this  alternative  can  be  implemented. 
However,  an  potential  ARAR  variance  for  water  quality  in  the  wetland  may  be  needed  so  it 
can  be  used  U>  degrade  contaminants. 

Cost  —  The  monitoring  costs  associated  with  natural  attenuation  would  range 
from  $5,000,000  to  $6,000,000  (present  value  for  30  years  of  monitoring). 

10.1.2  Institutional  Action 

Containment  —*  Collection  —>  Treatment  — >  Discharge  — >  Institutional 


Institutional  Action 

Description  —  This  alternative  would  implement  land  use  restrictions  into  the 
Elmendorf  AFB  land  use  plan.  City  and  county  land  use  plans  would  have  to  be  consulted 
and  potentially,  restrictions  placed  on  land  not  owned  by  Elmendorf  AFB.  These  restrictions 
would  include  prohibiting  the  extraction  and  use  of  groundwater  and  prohibiting  the  building 
of  residences  in  areas  affected  by  contamination.  The  alternative  would  include  a  ground- 
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water  and  surface  water  monitoring  program.  The  water  samples  would  be  collected  periodi¬ 
cally  and  analyzed  for  the  contaminants  of  concern.  Plants  and  animals  would  be  observed 
for  signs  of  impact.  The  data  generated  would  be  used  to  monitor  degradation  and  provide 
an  early  indication  of  possible  impact,  allowing  for  a  remedial  response  to  mitigate  the 
impact. 


Effectiveness  —  Institutional  actions  would  protect  human  health  and  the 
environment  by  monitoring  the  environment  and  controlling  the  potential  for  exposure  to  con¬ 
taminated  water.  The  access  restrictions  would  help  prevent  potential  human  exposures  to 
contaminated  groundwater,  seeps,  and  springs,  but  they  would  not  reduce  exposures  to  small 
terrestrial  and  burrov  .g  animals.  The  natural  contaminant  reduction  processes  present  in 
the  no  action  alternative  would  continue  to  operate  with  implementation  of  institutional 
controls.  However,  the  groundwater  and  surface  water  monitoring  implemented  with  this 
alternative  would  allow  tracking  of  contaminant  reduction  rates  and  concentrations. 

Implementability  —  This  alternative  is  implementable  and  would  cause  little 
environmental  disruption  to  the  existing  ecosystem  of  the  proposed  alternatives.  The  pro¬ 
cesses  for  acquiring  deed  restrictions  and  restricting  groundwater  use  are  defined.  Institu¬ 
tional  controls  have  been  implemented  at  contaminated  sites. 

Cost  —  The  present  value  of  institutional  controls,  including  monitoring, 
would  range  from  $5,000,000  to  $6,500,000.  Approximately  $100,000  of  this  cost  is  for 
actions  such  as  deed  restrictions.  The  remainder  is  for  monitoring  of  groundwater,  seeps  and 
surface  watn. 
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10.1.3 


Contammeiit 

Containinent — >  CdlBCtion  — »  TnttinMt  — >  Dischstgt  >  Institutiontl 


Containment 

Description  —  Containment  could  be  partially  achieved  through  die  use  of  a 
vertical  slurry  wall  barrier  that  would  be  keyed  into  the  Bootlegger  Cove  formation  to  pre¬ 
vent  horizontal  migration  of  contaminated  groundwater.  The  slurry  wall  would  be  a  mixture 
of  cement  and  bentonite.  Seep  water  would  be  contained  by  installing  pavement  or  Gunite* 
in  the  seep  areas.  The  monitoring  of  groundwater,  seeps,  and  surface  wato^  would  be 
needed  to  document  containment  of  the  plume. 

EfTectiveness  —  Containment  would  protect  human  health  and  the  environment 
by  reducing  the  migration  of  contamination.  OU  5  is  the  area  of  discharge  for  basewide 
groundwater.  Containing  groundwater  at  the  point  of  discharge  is  only  temporarily  effective 
because  groundwater  would  build  up  behind  die  barrier  system  and  eventually  bypass  the 
slurry  wall.  The  pavemoit  over  the  seep  areas  is  also  not  likely  to  be  effective  in  the  long 
term  since  water  would  eventually  bypass  the  barrier.  Constructing  the  barrier  could  cause 
environmoital  impacts  by  backing  up  groundwater  and  causing  flow  of  impacted  water  from 
the  bluff  at  locations  that  could  not  be  predicted.  Wetlands  could  be  dewatered.  Also,  the 
increase  in  the  water  table  could  create  pond  pressures  that  could  affect  the  stability  of  the 
bluff.  There  would  be  no  cross-media  benefit  affecting  soil  contamination. 
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Imptementability  —  This  alternative  is  not  implementable  at  OU  S.  Con¬ 
taining  the  large  amount  of  groundwater  present  at  OU  5  would  be  difficult,  because  of  the 
access  difficulties  in  constructing  a  slurry  wall  and  the  difficulty  in  containing  large  volumes 
of  water  with  these  barriers.  The  railroad,  roads,  and  buildings  in  the  industrial  area  all 
make  implementing  this  alternative  difficult. 

Cost  —  The  cost  of  this  alternative  is  estimated  to  be  approumately 
$9,000,000  to  $12,000,000.  Approximately  $4,000,000  is  for  groundwater,  seeps,  and 
surface  water  monitoring. 


Discha^ 


Renjecoon 

toAqtstsr 


10.1.4 
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Restriction 


Gfoundwter 

Use 

Restfictfons 


SiurryWaSs 


Discharge 


MonNoring 


Passive  Extraction,  Treatment  Using  Constructed  Wetlands,  and 

Containment—*  Collection  — >  Treatment  —*  DIecherge  —*  Inetitutional 

Aethim 


tosurfm 


Passive  Extraction,  Treatment  Using  Constructed 
Wetlands,  and  Discharge 

Description  —  Groundwatm:  and  seepage  water  would  be  extracted  using  pas¬ 
sive  horizontal  drains  and  collection  trenches  installed  in  areas  of  idmtified  seeps.  All 
collected  water  would  be  directed  toward  the  constructed  wetland  built  at  the  Snowmelt 
Pond.  D^radation  of  organic  compounds  should  occur  in  the  aerobic  environment  near  the 
root  ztmes,  and  the  anamobic  environment  in  the  eutrophication  zones  of  the  wetland  system. 
Metals  should  be  precipitated  as  insoluble  salts  (typically  sulfides)  in  the  eutrophication 
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zones.  The  effluent  would  be  discharged  to  the  existing  drainage  ditch  leading  from  the 
Snowmelt  Pond.  Monitoring  of  the  wetland  would  be  required  to  document  that  clean-up 
levels  are  being  attained.  Ongoing  monitoring  of  groundwater  and  surface  water  would  be 
needed  to  monitor  the  possible  reductions  in  impact  from  treating  seep  water,  and  to  monitor 
the  natural  attrauation  of  these  pathways. 

Effectiveness  —  This  alternative  protects  human  health  and  the  environment 
by  eliminating  potoidal  for  exposures  in  seep  areas,  and  collects  and  treats  contaminated 
water  from  the  seeps.  Passive  extraction  of  groundwater  would  only  remove  water  from  the 
top  of  the  aquifer  near  the  water  table.  Therefore,  for  the  bulk  of  groundwater  flow  below 
the  water  table  this  alternative  is  not  effective.  However,  the  alternative  would  have  no 
negative  impact  on  the  environment  if  implemented  and  very  Uttle  impact  on  bluff  stability 
due  to  installation  of  passive  drains. 

The  cold  climate  may  limit  the  effectiveness  of  the  treatment  component  of  this 
alternative  to  the  summer  months  only.  Lower  temperatures  slow  biological  processes  and 
will  slow  the  degradation  rate  of  organic  contaminants.  There  would  be  no  cross-media 
benefit  affecting  soil  contamination  by  implementing  this  alternative. 

Lnplementability  —  The  alternative  is  implementable.  Passive  extraction  of 
groundwater  would  produce  relatively  low  flows.  For  the  water  to  be  retained  in  the 
wetlands  system  long  trough  for  degradation  to  occur,  10  to  15  acres  of  land  would  be 
needed.  This  land  would  have  to  be  located  relatively  near  the  seeps  so  long  pumping 
distances  would  not  be  needed.  Since  most  of  the  land  at  the  bottom  of  the  bluff  south  of  the 
seeps  is  not  owned  by  the  Air  Force,  the  constructed  wetlands  would  have  to  be  located  on 
top  of  the  bluff. 

Cost  —  The  cost  estimates  for  this  alternative  range  from  $6,000,000  to 
$8,000,000.  This  includes  sqrproximately  $4,000,000  for  groundwater,  seep,  and  surface 
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water  monitoring.  This  assumes  no  cost  for  the  land  since  the  Air  Force  maintains 
ownership. 


Ho 


ColiectJw 


Hariiootai 


Shi  fry  Wag* 


C3f&0fl 


Monitofing 


Rain|tction 
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10.1.5 


natural 

Arttmtafem 


Active  Extraction,  Treatment  Using  Constructed  Wetlands,  and  Discharge 


Containment—*  CoHeethn  —>■  Treatment  —*■  Dbeharge  —*  Institutional 

Actions 


Restrfction* 


GfOuiHiwster 

Use 

Reslficttons 


I  Air 

$  CdAitHRdd  en&i 
Extfscikun 


Restrfction* 


GfOUfHweter 

Use 

Reslficttons 


Active  Extraction,  Treatment  Using  Constructed  Wetlands, 

and  Discharge 


Description  —  Extraction  wells  would  be  installed  in  areas  of  identified  seeps 
and  in  areas  where  the  risk  caused  by  exposure  exceeds  1  x  10^.  Collection  trenches  would 
be  used  to  supplement  the  wells  in  some  areas.  All  collected  water  would  be  pumped  to  the 
constructed  wetlands  at  the  top  of  the  bluff.  Degradation  of  organic  compounds  should  occur 
in  the  aerobic  oivironment  near  the  root  zones,  and  the  anaerobic  environment  in  the  eutro- 
phicaticm  zones  of  the  wetland  system.  Metals  should  be  precipitated  as  insoluble  salts 
(typically  sulfides)  in  the  eutrophication  zones.  The  effluent  would  be  discharged  to  a 
reinjectitxi  well  system  in  the  eastern  portion  of  OU  5.  Monitoring  of  groundwater  and  sur¬ 
face  water  would  be  required  to  document  that  clean-up  levels  are  being  attained.  The  only 
difference  between  this  alternative  and  the  previous  one  is  that  substantially  more  water 
would  be  treated. 
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Effectiveness  —  This  alternative  protects  human  health  and  the  environment 
by  reducing  potential  for  exposures  in  seep  areas,  and  collects  and  treats  contaminated 
groundwater.  The  cold  climate  may  reduce  the  effectiveness  of  this  alternative  in  the  winter 
months  only  because  cold  ambient  temperatures  reduce  degradation  rates.  There  would  be 
no  cross-media  benefit  affecting  soil  contamination  by  implementing  this  alternative.  The 
pumping  would  have  a  very  minor  impact  on  the  stability  of  the  bluff;  however,  the 
hydrology  of  wetlands  could  be  negatively  affected  because  of  the  large  volumes  of 
groundwater  extracted;  groundwater  that  would  normally  discharge  into  the  Beaver  Pond. 

Lnplaneatability  —  The  alternative  is  implementable  on  a  small  scale  (i.e., 
treating  only  water  from  the  seeps),  but  difficult  on  a  large  scale  because  of  the  extensive 
land  requirements.  Pumping  groundwater  would  result  in  large  flows  (2,400  to  3,400  gpm). 
From  100  to  250  acres  would  be  needed  to  treat  this  flow.  With  limited  land  at  the  top  of 
the  bluff  the  flow  through  the  wetland  would  have  to  be  relatively  small,  making  this 
alternative  not  implementable  for  these  large  flows  because  of  space  limitations  at  the 
Snowmelt  Pond. 

Cost  —  The  cost  estimates  for  this  alternative  range  from  $15,000,000  to 
$18,000,(X)0.  This  cost  is  for  a  wetland  on  top  of  the  bluff  since  use  of  the  Snowmelt  Pond 
would  not  be  feasible.  Monitoring  costs  of  $4,0(X),(X)0  are  included  for  monitoring  of 
groundwater,  seeps,  and  surface  water. 
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10.1.6 


Passive  Extraction,  Treatment  by  Activated  Carbon  and  Discharge 


Passive  Extraction,  Treatment  by  Activated  Carbon, 
and  Discharge 

Description  —  Groundwater  and  seepage  water  would  be  extracted  by  passive 
horizontal  drains  installed  in  areas  of  identified  seeps.  Water  would  be  passively  collected 
and  drained  to  an  aqueous  activated  carbon  system  at  the  bottom  of  the  bluff.  The  activated 
carbon  would  remove  the  contaminants.  The  water  would  then  be  reinjected  in  the  eastern 
portion  of  OU  S.  Monitoring  would  be  needed  for  groundwater  and  treatmmt  effluent  to 
demonstrate  that  the  treatment  is  effective. 

Effectiveness  —  This  alternative  protects  human  health  and  the  environment 
by  reducing  the  potential  for  exposure  in  seep  areas  by  removing  and  treating  contaminated 
water.  Only  shallow  groundwater  near  the  water  table  would  be  removed  using  horizontal 
drains.  Deeper  groundwater  would  not  be  captured  by  a  passive  system.  This  alternative 
would  have  a  very  minor,  if  any,  impact  on  the  stability  of  the  bluff  and  no  impact  on  the 
hydrology  of  wetlands. 

Imploiientability  —  The  alternative  is  implementable;  the  technology  is 
provm  and  available.  There  is  sufficient  land  for  this  alternative  at  the  bottom  of  the  bluff. 
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Cost  —  The  cost  estimates  for  this  alternative  range  from  $7,000,000  to 
$8,000,000.  The  monitoring  component  for  groundwater,  seeps,  and  surface  water  is 
estimated  to  be  $4,000,000. 

10.1.7  Active  Extraction,  Treatment  Using  Air  Stripping  and  Activated  Carbon, 


and  Discharge 

Containment  —*  Collection  Treatment  Diaeharge  — >  Institutional 


Active  Extraction,  Treatment  Using  Air  Stripping  and 
Activated  Carbon,  and  Discharge 

Description  —  This  alternative  is  applicable  to  groundwater  and  seeps. 
Impacted  groundwater  would  be  extracted  with  wells  installed  in  areas  of  identified  seeps  and 
where  cancer  risks  posed  by  exposure  to  groundwater  exceed  1  x  10^.  The  collected  water 
would  be  stripped  of  volatiles  with  an  air  strij^r,  and  the  effluent  would  be  discharged  via  a 
rdnjection  well  system  as  with  previous  alternatives.  Volatiles  from  the  air  stripper  would 
be  captured  and  treated  with  activated  carbon.  Monitoring  would  be  needed  for  ground- 
water,  surfiu:e  water,  effluent  from  the  treatment  system,  and  air  to  demonstrate  that  the 
treatment  is  effective. 

E^ectiveness  —  This  alternative  protects  human  health  and  the  environment 
by  reducing  the  potoitial  for  exposure  in  seep  areas  by  removing  and  treating  contaminated 
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groundwater.  A  system  could  be  designed  to  control  the  migration  of  impacted  groundwater. 
By  controlling  the  migration,  capturing  groundwater,  and  drying  up  seeps,  potential  threats  to 
Ship  Creek,  human  receptors,  and  the  environment  are  eliminated.  Implementing  this  alter¬ 
native  would  have  an  indirect  benefit  on  surface  water  quality  by  preventing  contaminated 
groundwater  discharge  into  the  surface  water  systems.  However,  decreased  volume  of  water 
flow  to  the  wetlands  could  upset  the  ecology  of  the  system.  There  would  be  no  negative 
impact  on  the  stability  of  the  bluff. 

Implementability  —  The  alternative  is  implementable;  the  technology  is 
proven  and  available.  There  is  sufficient  land  for  this  alternative  and  systems  for  cmitrolling 
emissions  are  available. 

Cost  —  The  cost  estimates  for  this  alternative  range  from  $25,000,000  to 
$30,000,000.  Monitoring  costs  of  ^roximately  $4,000,000  are  included  in  this  estimate. 

10.1.8  Permeable  Treatmeiit  Beds 


ConUitmmt—*  ColhcUon  — »  Tmtment  — >  Discharge  —*  Institutional 


Permeable  Treatment  Beds 

Description  —  This  alternative  is  2q)plicable  to  groundwater.  Seeps  could  not 
be  controlled  by  surface  treatmrat  beds,  since  seeps  discharge  as  surface  water.  A  subsur- 
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face  flow-through  treatment  medium  would  be  constructed  to  treat  groundwater  in  situ. 
Treatment  beds  would  be  installed  through  a  trench  excavated  into  the  saturated  zone  to 
intercept  shallow  groundwater.  The  trench  would  be  backfilled  with  granular  activated 
carbon  (GAC)  to  just  below  the  water  table,  and  then  the  backfill  completed  with  clay  to  the 
land  surface.  The  GAC  would  adsorb  any  dissolved  constituents,  and  the  clay  layer  should 
effectively  filter  or  block  any  floating  product  from  flowing  past  the  trench.  Once  the 
adsorptive  capacity  of  the  bed  has  been  exhausted,  the  trench  could  be  re-excavated  to 
remove  the  spent  carbon  and  any  accumulated  floating  product.  The  spent  GAC  could  be 
regenerated  off-site  at  a  carbon  regeneration  facility  and  the  desorbed  contaminants  could  be 
thermally  destroyed.  The  trench  could  then  be  re-installed  as  before  with  new  or  regenerated 
GAC.  Monitoring  of  groundwater  on  both  the  upgradient  and  downgradient  side  of  the 
trench  would  be  needed  to  document  its  effectiveness. 

Effectiveness  —  This  alternative  would  protect  human  health  and  the  environ¬ 
ment  by  intercepting  and  treating  contaminated  groundwater.  The  potential  for  affecting  Ship 
Creek  would  be  reduced.  Activated  carbon  would  adsorb  most  contaminants.  Regmeration 
of  the  carbon  would  destroy  the  contaminants.  This  alternative  would  have  no  negative 
impact  on  the  stability  of  the  bluff,  but  could  negatively  affect  wildlife  habitat  and  wetlands 
(see  Implementability). 

Implmeiitability  —  Implementing  this  alternative  would  be  difficult.  The 
need  to  remove  and  replace  the  activated  carbon  periodically  would  result  in  this  alternative 
being  implemented  mote  than  once  over  the  life  of  the  project.  The  multiple  implementation 
could  result  in  damage  to  the  ecology.  All  flora  and  fauna  and  related  habitats  within  the 
area  treated  would  be  detrimoitally  affected.  The  railroad.  Post  Road,  and  industrial 
buildings  would  make  installation  of  a  continuous  trench  very  difficult.  Excavation  and 
reconstruction  will  also  result  in  a  period  of  time  when  groundwater  would  not  be  treated. 
The  space  available  for  construction  is  limited  due  to  the  railroad  tracks  in  the  western  and 
the  wetlands  in  the  eastern  part  of  OU  5. 
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Cost  —  The  estimated  cost  for  this  alternative  is  estimated  to  range  from 
$10,000,000,  to  $15,000,000  per  implementation,  including  excavation,  carbon,  and 
monitoring  costs. 

10.1.9  Air  Sparging  Combined  With  Soil  Vapor  Extraction 


Containment-^  Collection  Treatment  —*■  Diacharge  — >  Ina&utional 


Air  Sparging  Combined  with  Soil  Vapor  Extraction 

Description  —  This  alternative  would  both  volatilize  and  degrade  organic 
compounds  by  injecting  air  into  the  contaminated  groundwater  to  increase  the  oxygen 
contrat,  and  thus  accelerate  the  natural  degradation  processes.  Volatized  compounds  would 
enter  the  vadose  zone  where  they  would  be  removed  using  soil  vs^r  extraction  and  treated 
using  activated  carbon.  Aromatic  contaminants  not  volatilized  would  be  brokm  down  by  the 
increase  in  microbial  activity  caused  by  the  increased  oxygen  contoit  of  the  water.  Monitor¬ 
ing  of  the  groundwater,  seq>s,  and  surface  water  would  be  needed  to  documrat  the 
effectivoiess  of  this  altnnative.  Activated  carbon  would  be  used  to  control  emissions  from 
the  soil  v^r  extractim  wells. 

This  alternative  is  generally  applicable  to  groundwater  and  could  have  bene- 
ridal  effects  <ni  subsurface  soil  contamination.  Its  affect  on  seeps  would  be  less  since  the 
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small  size  of  the  seeps  would  make  it  difficult  to  accurately  target  the  same  area  for  both 
seeps  and  groundwater. 

Effectiveness  —  This  alternative  would  protect  human  health  and  the  environ¬ 
ment  by  removing  volatile  contaminants  from  the  groundwater  and  accelerating  the  degrada¬ 
tion  process.  The  migration  of  the  contaminants  remaining  in  the  groundwater  is  not 
reduced,  so  the  effectiveness  depends  upon  the  distance  between  the  point  of  sparging  and  the 
point  of  potential  exposure.  The  degradation  process  would  require  an  unknown  period  of 
time  and  may  not  be  complete  by  the  time  impacted  water  with  unstripped  contamination 
reaches  potential  points  of  exposure.  The  lithology  of  the  subsurface  would  effect  system 
performance  as  varying  migration  patterns  of  air  and  contaminants  in  the  subsurface  could 
result  in  uneven  performance. 

There  is  a  potential  for  negative  influence  on  surface  water  quality  caused  by 
discharging  oxygenated  water  into  the  wetlands.  The  extra  oxygen  could  affect  the  ecology 
of  the  wetland  by  upsetting  the  balance  between  aerobic  and  anaerobic  conditions.  This 
could  change  the  types  and  population  of  organisms  in  the  wetlands.  There  would  be  no 
impact  on  the  stability  of  the  bluff. 

Lnptenieiitability  —  This  alternative  can  be  implemented.  The  technology  is 
proven  effective  in  many  environments.  Sufficient  space  is  available  for  air  sparging  wells. 
Sparging  wells  and  the  geologic  formation  can  be  fouled  by  bacterial  action  and  chemical 
precipitation.  This  is  especially  true  in  waters  with  high  iron  content,  such  as  those  in  OU  S. 
Fouled  wells  may  have  to  be  abandoned  and  new  wells  constructed. 

Cost  —  The  cost  is  estimated  to  range  from  $25,000,000  to  $30,000,000.  The 
monitoring  of  groundwater,  surface  water,  and  seeps  accounts  for  approximately  $4,000,000 
of  this  estimate. 
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10.2 


Remedial  Alternatives  For  Soil 


The  remedial  alternatives  for  soil  are  described  and  evaluated  below. 
Rationale  for  both  retaining  and  dropping  alternatives  is  discussed  in  Section  10.3. 

10.2.1  Natural  Degradation 


Containment  ^  Excavation  —>  Treatment  —*  Disposal  -^Institutional 


Natural  Degradation 


Description  —  The  natural  degradation  alternative  relies  upon  natural  physical, 
chemical,  and  biological  processes  to  reduce  contaminant  concentrations  until  cleanup  levels 
are  met  in  soil.  Aromatic  hydrocarbons  are  a  common  food  source  for  naturally  occurring 
bacteria.  The  bacteria  break  down  the  organics  to  carbon  dioxide  and  water.  Hydrocarbons 
also  are  adsorbed  to  organic  and  clay  minerals  in  soil.  These  natural  processes  would  act 
slowly,  resulting  in  a  remediation  time  frame  whose  length  is  difficult  to  predict.  A  site- 
specific  modeling  program  would  be  needed  to  define  degradation  rates  of  contaminants  and 
estimate  the  time  required  to  naturally  achieve  cleanup  levels.  An  ongoing  soil  monitoring 
program,  where  soil  samples  are  collected  periodically,  would  be  required  to  confirm 
predicted  degradation  rates.  This  alternative  provides  a  baseline  for  comparing  other 
alternatives. 
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Effectiveness  —  Natural  degradation  does  not  result  in  any  immediate  reduc¬ 
tion  in  risk;  however,  the  risks  associated  with  exposure  to  soil  are  low  since  the  con¬ 
taminated  soils  are  below  the  surface  and  not  accessible  to  direct  contact.  The  speed  of 
remediation  depends  upon  many  factors,  including  temperature,  nutrient  levels,  moisture 
content,  oxygen  content,  and  bacterial  activity.  The  breakdown  rate  is  not  known.  The 
modeling  program  could  also  estimate  the  reduction  in  risk  over  time.  There  would  be  no 
impact  on  the  stability  of  the  bluff;  however,  wetlands  could  be  affected  in  the  short  term  by 
discharges  of  groundwater  flowing  through  impacted  soil. 

ImplementabiUty  —  The  alternative  is  implementable.  The  processes  for 
implementing  natural  degradation  are  known  and  have  been  used  at  other  waste  sites.  Public 
and  regulatory  acceptance  also  must  be  achieved  for  this  alternative  to  be  implementable. 

Cost  —  The  monitoring  cost  (present  value  based  on  30  years  of  monitoring) 
associated  with  this  alternative  would  range  from  $1,000,000  to  $1,500,000. 

10.2.2  Institutional  Action 


Containments  Excavation  s  Treatment  s  Disposal  s  Institutional 


Institutional  Action 
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Description  —  This  alternative  would  involve  monitoring  soil  impacts  and 
would  add  land  use  restrictions  to  the  Elmendorf  AFB  land  use  plan.  The  monitoring 
program  would  be  the  same  as  described  under  the  natural  degradation  alternative.  These 
restrictions  would  limit  access  and  prohibit  the  building  of  residences  and  excavations  in 
areas  with  contamination  exceeding  cleanup  levels.  The  restrictions  would  be  included  on 
the  deed  for  the  property  and  would  be  incorporated  in  the  Base  Comprehensive  Use  Plan. 
The  use  restriction  would  be  factored  into  any  future  decisions  to  dispose  of  the  property. 
Monitoring  of  the  soil  would  be  needed  to  track  the  natural  degradation  of  the  contaminants 
over  time.  Any  future  uses  of  the  impacted  areas  must  be  evaluated  to  make  certain  that  the 
risk  due  to  these  future  uses  does  not  exceed  acceptable  levels. 

Effectiveness  —  This  alternative  would  minimize  exposures  that  could  occur 
from  digging  in  contaminated  soil.  Risk  from  exposure  to  soil  would  be  reduced  since  the 
chances  for  human  contact  would  be  reduced.  Risks  to  the  environment  would  not  be  con- 
trolled  at  seep  sites.  Animals  and  vegetation  would  not  be  protected  by  the  institutional 
actions.  This  alternative  is  unlikely  to  affect  the  stability  of  the  bluff. 

Lmplementability  —  This  alternative  is  implementable  and  would  cause  little 
environmoital  disruption  to  the  existing  ecosystem  of  the  proposed  alternatives.  Fences 
could  be  easily  constructed  and  maintained  without  disruption  of  the  environment  or  opera¬ 
tions  at  Hmaidorf  AFB.  The  processes  for  acquiring  deed  restrictions  and  restricting 
groundwater  use  are  defined.  Public  and  regulatory  acceptance  would  be  required  for  the 
alternative  to  be  implementable. 

Cost  —  The  present  value  cost  would  range  from  $1,000,000  to  $1,500,000. 
This  cost  includes  an  estimated  cost  of  $100,000  to  implement  deed/access  restrictions. 
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10.2.3 


Containment 


Containment  ^  Excavation  Treatment  —>  Disposai  -*  institutionai 


Containment 

Description  —  This  alternative  includes  a  bentonite  and  soil  cap  and  sediment 
control  barriers  to  contain  areas  of  known  surface  soil  contamination.  Q^ing  would  also 
be  sailed  to  soil  contaminated  by  seeps.  A  2-foot  thick  bentonite  and  soil  cap  with  a 
vegetative  cover  would  be  constructed  over  approximately  3.5  acres  on  top  of  the  bluff.  This 
design  should  be  adequate  to  prevent  dermal  contact  with  contaminated  surface  soils  and 
infiltration  of  water  through  contaminated  vadose  zone  soil.  The  cap  in  the  seep  areas  would 
be  small  (approximately  0.1  acres  each).  Silt  fences  across  known  drainage  ditches  would  be 
constructed  to  prevent  contaminated  sediments  from  washing  out  into  surface  water.  Periodic 
monitoring  of  soil  pore  water,  using  suction-type  lysimeters,  would  be  needed  to  document 
the  effectivoiess  of  the  c^. 

Effectiveness  —  This  alternative  would  be  effective  in  reducing  risk  from 
dermal  contact  with  contaminated  soil.  However,  the  risk  is  currently  low.  There  would  be 
a  cross-media  boiefit  on  groundwater  water  and,  indirectly,  on  surface  wato:  by  reducing 
migration  of  contaminants  through  the  soil  and  into  groundwater.  Reducing  the  contaminant 
load  on  groundwater  will  indirectly  benefit  surface  water  at  the  point  of  discharge.  Caps  in 
seep  areas  would  not  be  effective,  even  with  the  attempt  at  water  extraction,  because  of 
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hydraulic  pressure  that  would  build  up  behind  the  and  either  rupture  the  ci^  or  even¬ 
tually  cause  water  to  bypass  the  cap  and  contanunate  other  areas,  including  surface  water  and 
wetlands.  Back  pressures  caused  by  a  cap  could  lead  to  instability  of  the  bluff. 

Implementability  —  Capping  has  limited  implementability.  The  topography 
of  the  bluff  would  not  allow  for  construction  of  a  stable  cap,  so  any  capping  would  be 
limited  to  the  flat  areas  at  the  top  of  the  bluff.  The  area  that  would  be  c^)ped  is  small,  so 
the  loss  of  use  of  the  C2y)ped  area  should  not  have  an  impact  on  operations  at  Hmendorf 
AFB.  Public  and  regulatory  acceptance  must  also  be  achieved  for  this  alternative  to  be 
implementable.  The  technology  is  proven  and  available. 

Cost  —  The  cost  is  estimated  to  range  from  $1,000,000  to  $2,000,000. 


10.2.4  Excavation  and  Disposal 


Deyadttfon 


BiopAmg 


vacuum 
Extraction/ 
So^  Ventmg 


Broveotlng 


Contalnmmt Excavation  Treatment  — >  Disposal 


Institutional 

Actions 


Excavation  and  Disposal 


Description  —  This  alternative  would  be  applied  only  in  the  areas  where  soil 
contamination  exceeds  clean  up  levels  for  total  fuel  hydrocarbons  (TFH).  Natural 
degradation  would  continue  to  be  s^lied  to  soils  with  less  than  the  TFH  clean-up  levels.  A 
backhoe  or  front-end  loader  would  be  used  to  excavate  overburdoi  with  contamination  below 
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clean-up  levels.  Approximately  a  4  foot  x  10  foot  x  10  foot  portion  of  soil  would  be 
excavated  for  disposal  (1,500  cubic  yards)  in  each  of  the  two  areas  being  evaluated  in  this  FS 
(3,000  cubic  yards  total).  These  contaminated  soil  areas  are  at  depths  of  approximately 
10-12  feet  in  the  western  area  and  0-2  feet  in  the  central  area.  The  soil  would  be 
temporarily  placed  on  plastic,  and  samples  would  be  collected  to  determine  the  concentration 
of  TFH  in  the  excavated  soil.  These  data  would  be  used  to  obtain  authorization  to  dispose  of 
the  soil  at  an  industrial  landfill.  Samples  also  would  be  collected  of  the  sidewall  and  bottom 
soil  in  the  excavation  to  confirm  that  the  soil  with  a  TFH  concentration  greater  than  clean-up 
levels  was  removed.  The  depth  of  the  contamination  will  depend  upon  the  depth  of 
contamination  and  the  technical  ability  to  excavate.  The  sidewalls  would  have  to  be  laid 
back  to  permit  safe  entry  into  the  excavation.  Roads,  utilities,  and  buildings  would  limit  the 
size  of  the  excavation,  since  they  could  interfere  with  the  excavation  residuals.  The 
excavated  soil  would  be  transported  to  an  off-site  permitted  industrial  waste  landfill.  Clean 
till  would  be  imported  to  the  site  and  the  excavation  backfilled. 

Effectiveness  —  The  potential  for  dermal  exposure  to  contaminated  soil  is 
eliminated,  and  the  alternative  is  permanent.  There  would  be  a  limited  cross-media  benefit 
on  groundwater  by  the  removal  of  near-surface  soil  with  the  highest  contaminant  concentra¬ 
tions.  The  Air  Force  would  maintain  environmental  liability  after  disposal  of  the  soil,  since 
treatment  would  not  have  occurred,  even  if  the  soil  is  disposed  at  a  pennitted  facility.  If  the 
facility  became  a  CERCLA  site,  the  Air  Force  could  become  a  responsible  party.  This 
alternative  could  affect  the  stability  of  the  bluff  if  deep  excavations  were  made.  Shoring  can 
minimize  this  impact.  No  threat  to  wetlands  or  other  ecological  receptors  is  expected  by 
implemrating  this  alternative. 

Kmplemeiitability  —  The  alternative  may  not  be  implementable.  Air  Force 
policy  is  to  not  select  excavation  and  off-site  disposal  as  the  preferred  alternative  for 
CERCLA  soils.  The  excavation  techniques  are  available  and  proven.  However,  this 
alternative  is  limited  only  to  shallow  soil  (generally  less  than  10-15  feet).  Deeper  soil  could 
only  be  safely  obtained  by  shoring  excavations  or  using  caisson  excavation  methods. 
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Disposal  of  contaminated  soil  may  be  difficult.  If  the  soil  is  hazardous,  an  out-of-state 
RCRA  landfill  would  have  to  be  used,  and  transport  of  the  soil  would  be  difficult.  The 
waste  characterization  (hazardous/nonhazardous)  would  have  to  be  determined  during  a  pilot 
excavation.  All  current  data  indicate  that  the  soil  would  not  be  hazardous.  Public  and 
regulatory  acceptance  would  also  be  required  for  this  alterative  to  be  implementable. 

Cost  —  Assuming  an  industrial  waste  landfill  could  be  used,  the  cost  for  this 
alternative  would  range  from  $800,000  to  $1,200,000. 

10.2.5  Excavation,  Biopiling,  and  Backfill 


Containment—*’  Excavation  — >  Treatment  —*  Dispoeai  —*  inatitutionai 


Excavation,  Biopiiing,  and  Backfill 


Description  —  A  backhoe  or  front-end  loader  would  be  used  to  excavate  soil 
from  the  areas  of  OU  S  where  soil  contamination  exceeds  clean-up  levels  for  TFH.  The 
volume  of  s(^  to  be  treated  is  estimated  to  be  3,000  cubic  yards.  The  excavated  soil  would 
be  stoclq>iled  and  transferred  to  the  Elmendorf  AFB  biopile  cell  for  treatment.  The  existing 
biopiling  area  is  located  at  the  eastern  end  of  Elmendorf  AFB.  Clean  fill  from  on  base 
would  be  used  as  backfill  in  excavated  areas.  Degradation  in  the  biopile  occurs  because 
oxidation  of  the  soil  stimulates  microbial  activity,  which  breaks  down  the  contaminants  into 
carbon  dioxide  and  water.  Some  volatilization  also  occurs. 
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Soil  in  the  biopile  would  be  monitored  for  temperature,  soil  pH,  nutrient,  and 
contaminant  ctmcentrations.  Operations  would  be  adjusted  for  climate  to  maintain  optimal 
degradation.  Soil  samples  would  be  collected  from  sampling  points  in  the  center  of  the 
biopile  and  analyzed  to  determine  that  the  contaminated  soil  had  been  treated  to  acceptable 
levels. 


When  cleanup  objectives  are  met,  the  treated  soil  would  be  used  on-base  as 
fill. 


Effectiveness  —  The  potential  for  dermal  exposure  to  contaminated  soil  is 
eliminated.  There  may  be  a  limited  cross-media  benefit  on  groundwater  by  the  removal  of 
near-surface  soil  with  the  highest  contaminant  concentrations.  The  effectiveness  may  be 
slowed  in  the  winter  when  degradation  rates  decrease.  The  bacterial  activity  is  most  effec¬ 
tive  in  warm  ambient  temperatures.  As  with  the  excavation  and  disposal  alternative,  this 
alt^nadve  is  limited  only  to  shallow  soil.  Deeper  soil  could  only  safely  be  excavated  by 
shoring  excavations  or  using  caisson  excavation  methods.  This  alternative  creates  the  same 
potential  impacts  to  bluff  stability  and  wetlands  as  the  excavation  and  disposal  alternative. 

Lnplonentability  —  The  alternative  can  be  implemented  but  may  be  restricted 
to  the  summer  months  because  of  the  cold  winter  climate.  The  excavation  and  biopiling 
techniques  are  available  and  a  treatability  study  at  Elmendorf  AFB  is  ongoing.  Excavation  in 
the  western  area  may  be  difficult  since  the  depths  of  contamination  (10-12  feet)  approach  the 
IS  foot  depth  limit  for  excavation  without  complex  methods.  The  biopiling  could  be 
coordinated  with  the  existing  biopiling  study.  The  land  commitment  for  the  duration  of 
treatment  would  not  affect  operations  at  Elmendorf  AFB.  Public  and  regulatory  acceptance 
are  required  for  this  alternate  to  be  implemented.  Contaminated  soil  on  the  side  of  the  bluff 
in  the  western  portion  of  the  OU  will  be  difficult  to  reach. 

Cost  —  The  estimated  cost  range  for  this  alternative  is  $150,000  to  $3(X),000. 
This  includes  $30,0(X)  for  sampling  of  soil  to  document  remediation  of  the  soil.  Also 
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included  is  excavation  and  transport  to  the  biopile  and  backfill  (costing  in  the  range  of  $15  to 
$20/cy  [S45,(XX)  to  $60, (XX)]).  The  remaining  cost  is  for  the  biopiling  effort. 

10.2.6  Soil  Vapor  Extraction/Soil  Venting 


Containment Excavation  Treatment  —*■  Disposal  -^Institutional 


Soil  Vapor  Extraction/Soil  Venting 


Description  —  Soil  vqwr  extraction  (SVE)  wells  would  be  installed  in  the 
vadose  zone  and  screened  in  a  narrow  interval  below  the  soil  contamination.  The  wells 
would  be  connected  to  a  vacuum  blower  via  a  common  header  so  that  a  negative  pressure 
would  induce  air  flow  through  the  contaminated  soil  into  the  SVE  wells.  Volatile  compounds 
would  partition  into  the  vs^r  phase  where  they  could  be  collected  by  the  wells.  Activated 
carbon  would  be  used  to  adsorb  the  contaminants  from  the  vapor  phase.  Periodic  regener¬ 
ation  of  the  carbon  would  destroy  the  contaminants.  Vapor  vacuum  monitoring  wells  would 
be  used  to  document  the  radius  of  influence  of  the  SVE  wells.  The  concentration  of  organic 
vapor  in  the  extraction  and  monitoring  wells  would  be  measiued  periodically  to  documrat 
vapor  extractitm  rates.  Soil  borings  would  be  drilled  to  sample  the  affected  soil  to  confirm 
that  cleanup  levels  have  beat  achieved. 

Effectiveness  —  This  alternative  protects  human  health  and  the  environment 
by  reducing  the  volatile  contaminant  concentrations  in  soil.  There  is  a  cross-media  benefit 
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on  groundwater  by  the  reduction  of  contaminants  in  the  soil.  Also  some  induced  volatiliza¬ 
tion  from  the  groundwater  could  occur  as  a  result  of  the  reduced  pressure  in  the  vadose  zone. 

Soil  vapor  extraction  would  not  be  highly  effective  on  the  low  volatility  om- 
taminants  such  as  diesel  and  jet  fuel.  Since  these  compounds  have  low  volatility,  the  relative 
vapor  phase  equilibrium  concentration  between  the  vapor  and  adsorbed/liquid  phase  is  low. 
Also,  SVE  wells  would  not  be  highly  effective  near  the  bluff  face  because  the  vacuum  would 
be  lost  as  fresh  air  was  drawn  in  through  the  bluff,  thereby  reducing  the  vacuum  induced  in 
the  vadose  zone.  The  radius  of  influence  (and  thus  the  effectiveness)  of  the  wells  will 
depend  upon  the  permeability  of  the  formation.  Radius  of  influence  also  affects  the  number 
of  wells  needed  to  be  effective.  The  formation  is  predominantly  sand  and  gravel  so  the 
effectiveness  of  each  well  to  extract  soil  vapor  is  expected  to  be  high.  However,  heterogen¬ 
eity  in  the  lithology  and  channeling  of  air  could  cause  this  alternative  to  be  less  effective  in 
some  areas.  This  alternative  would  not  affect  the  stability  of  the  bluff  or  affect  wetlands. 

Implementability  —  This  alternative  can  be  implemented.  There  is  sufficient 
land  available  to  install  the  wells,  header  system,  and  treatment  systems.  The  SVE  tech¬ 
nology  is  proven  and  is  available;  soil  vapor  treatment  with  activated  carbon  is  proven  and 
available.  Approvals  from  regulatory  agencies  would  be  needed  to  discharge  treated  offgas. 

Cost  —  The  estimated  cost  range  would  be  $1,000,000  to  $2,000,000. 
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10.2.7 


Bioventing 


CofttainfiMnt  — >  Excavation  —>  Traatmant  — >  Dhpoaal  kMItuOon^ 

Actions 


Bioventing 

Description  —  Bioventing  treats  organic  contaminants  by  oxygoiating  the 
vadose  zone,  increasing  microbial  activity  and  increasing  microbial  breakdown  of  the  con¬ 
taminants.  Air  injection  wells  would  be  installed  in  areas  where  concentrations  of  soil 
contaminants  exceed  clean-up  levels  for  TFH.  The  wells  would  be  screened  in  the  vadose 
zone  in  a  narrow  interval  within  and  below  the  soil  contamination.  A  blower  would  be  con¬ 
nected  to  the  wells  via  a  common  head^  so  that  a  positive  pressure  would  induce  air  flow 
into  the  contaminated  soil.  The  increased  amount  of  oxygoi  available  in  the  vadose  zone 
would  enhance  the  aerobic  biodegradation  of  organic  contaminants  by  indigoious  microor¬ 
ganisms.  In  addition  to  oxygen,  macronutrients  such  as  nitrogen  and  phosphorus,  in  an 
atomized  phase,  could  be  added  to  stimulate  microbial  population  growth  and  contaminant 
destruction.  Soil  sampling  would  be  needed  to  document  that  cleanup  levels  were  being 
achieved. 


EfTectiyeness  —  This  alternative  protects  human  health  and  the  oivironment 
by  reducing  the  contaminant  concentrations  in  soil.  It  is  effective  on  aromatic  compounds 
and  TFH,  but  is  less  effective  on  chlorinated  compounds  that  break  down  faster  in  anaerobic 
envinmments.  There  is  a  cross-media  benefit  on  groundwater  and,  indirectly,  on  surface 
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water,  by  the  reduction  of  the  contaminant  con<»ntiation  in  the  soil.  The  effectiveness  would 
depend  upon  the  ambient  temperature,  moisture  content,  natural  microbial  populations,  and 
the  permeability  of  the  soil.  Bioventing  tests  in  arctic  climates  have  shown  that  ambient 
temperatures  would  be  increased  by  the  heat  of  compression  of  the  inlet  air.  Bioventing  can 
dry  the  formation  reducing  the  effectiveness;  however,  moisture  could  be  added  to  the  inlet 
air  to  counteract  this  negative  effect.  Effectiveness  would  also  be  negatively  affected  by 
heterogeneity  in  lithology  and  channeling  effects.  This  alternative  would  not  affect  the 
stability  of  the  bluff  or  wetlands. 

Implementability  —  This  alternative  can  be  implemented.  The  technology  is 
available,  and  the  space  needed  for  bioventing  weUs  is  available.  However,  the  rate  of 
breakdown  caused  by  bioventing  in  cold  climates  is  not  fully  documented.  Bioventing  tests 
are  being  currently  performed  at  Elmendorf  AFB.  The  results  of  these  tests  will  demonstrate 
the  effectiveness  of  bioventing  in  cold  climates  and  will  provide  the  data  needed.  Because 
the  soil  in  the  bluff  is  composed  mostly  of  interbedded  sands  and  gravel  with  some  thin, 
discontinuous  silty  zones,  the  vapors  should  travel  well  through  the  media. 

Cost  —  The  estimated  cost  range  would  be  $150,000  to  $300,000. 

10.3  Alternatives  Recommended  for  Deteiled  Analysis 

Based  on  the  evaluation  of  alternatives  for  water  and  soil,  the  more  promising 
alternatives  were  selected  for  detailed  analysis  (Section  1 1).  The  alternatives  selected  are 
shown  unshaded  below. 
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Seleaed  Remedial  Alternatives  for  Water 


Natunl 

Altenuatioa 

— 

Inrtitulional 

Action 

Ihuive  Exmclioii, 
Trealmeiit  Uaiig 
Cooilnicted 
WcUantU,  ud 
Diachaife 


Activ*  Extnclioii, 
TicataMOt  Uiiiig 
Air  Stripping  ani 
Activate  Caiboa, 
and  Diacharge 


Pataive  Extraction, 
Treatment  Uaing 
Activated  Cariton, 
and  Diacharge 


Air  Sparging 
with  S^  Vapor 
Extraction 


Selected  Remedial  Alternatives  for  Soil 


This  alternative  was  retained  for  both  seeps  and  groundwater  as  a  baseline,  for 
comparison  to  other  alternatives.  It  is  applicable  to  all  areas  of  OU  5,  but  is  more  effective 
for  the  main  body  of  groundwater  not  being  expressed  as  seeps.  Natural  attmuation  can  be 
combined  with  other  alternatives  to  form  cost-effective  multi-media  alternatives  for  the 
diffment  impacted  areas  of  OU  5. 
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Institutioiial  Action 


Institutional  action  can  help  prevent  exposure  for  both  seeps  and  groundwater 
by  limiting  access  to  pathways.  The  monitoring  aspects  of  institutional  actions  should  be 
combined  with  any  alternative  that  achieves  cleanup  levels  over  a  period  of  time  to  document 
the  effectiveness  of  each  remedial  action. 

Passive  Extraction  With  Constructed  Wetland  Treatment 

This  alternative  was  kept  for  the  seeps,  but  eliminated  for  groundwater.  The 
alternative  can  reduce  exposures  from  the  seeps  and  treat  contaminants  at  reasonable  costs. 
Snowmelt  Pond  would  be  converted  into  a  constructed  wetlands  under  the  presumptive 
remedy  for  PCB  and  sheen  contamination.  The  passive  nature  of  both  the  extraction  and 
treatment  system  is  beneficial  in  that  the  chance  of  process  upsets  due  to  equipment  failure  is 
minimized.  However,  treatment  of  all  groundwater  by  this  method  is  not  practical  because 
the  size  of  the  constructed  wetlands  required  to  provide  adequate  retoition  time  for  the 
extremely  large  volumes  of  groundwater  that  would  be  extracted  would  not  be 
implementable. 

Piassive  Extraction  With  Activated  Carbon  Treatment 

This  alternative  was  kept  for  the  seeps,  but  eliminated  for  groundwater.  Acti¬ 
vated  carbon  is  a  well-demonstrated  technology  that  can  successfully  reduce  contaminant 
levels  to  below  clean-up  levels.  Exposures  during  both  extraction  and  treatment  would  be 
minimal,  and  contaminants  would  be  removed  by  the  carbon  for  eventual  destruction  off  site 
when  the  carbcm  is  regenerated.  The  technology  can  be  carried  out  on  minimal  space  and 
would  be  relatively  easy  to  operate.  However,  treatment  of  all  groundwater  by  this  method 
is  not  possible  because  passive  extraction  methods  cannot  remove  water  below  the  surface. 
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Active  Extraction  With  Air  Stripping  and  Activated  Carbon  Treatment 


This  alternative  was  kept  for  both  seeps  and  groundwater  because  it  involves  a 
well-understood  treatment  technology  that  can  effectively  treat  the  contaminants  of  concern. 
The  active  extraction,  while  adding  cost,  has  the  added  advantage  over  passive  extraction  of 
increasing  the  amount  of  contaminated  water  that  can  be  treated.  Contaminants  are  treated 
by  the  carbon  and  ^.ventually  destroyed  during  carbon  regeneration.  Chances  for  exposures 
are  minimal  during  operation. 

Air  Sparging  With  Soil  Vapor  Extraction 

This  alternative  was  kept  for  the  groundwater,  but  not  for  the  seeps.  Air 
sparging  can  effectively  remove  contaminants  from  the  groundwater  and  treat  them  with  car¬ 
bon.  The  technology  can  also  enhance  biodegradation  and  limit  plume  migration.  Both  air 
sparging  and  soil  vapor  extraction  are  well  understood  technologies  and  would  mininuze 
exposures  during  treatment.  However,  this  alternative  is  ineffective  on  seeps  since  this  water 
is  already  at  the  surface. 

10.3.2  Rationale  for  Eliminated  Water  Alternatives 

Containment 

Containmrat  was  eliminated  because  of  the  difficulty  of  containing  all  affected 
groundwater  over  the  long  term.  This  alternative  is  only  effective  in  the  short-term  in 
prevoiting  «posure  by  groundwater  capture.  In  the  long  term,  groundwater  would  bypass 
any  containment  structure.  Basewide  groundwater  discharges  to  OU  5  would  eventually 
overcome  any  attempt  at  containment.  The  environmental  costs  in  the  form  of  damage  to  the 
wetlands  and  bluffs  could  outweigh  the  environmental  benefits. 
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Active  Extraction  With  Constructed  Wetiands  Treatment 


Active  extraction  was  eliminated  because  of  the  difficulty  in  implementing  a 
high  flow  constructed  wetlands.  The  100  to  2S0  acres  required  to  construct  a  high  flow 
wetlands  could  affect  base  operations.  Also,  the  wetland  would  be  more  complex,  require 
more  operations  and  maintenance,  and  would  produce  more  water  than  a  smaller  scale 
system. 


Permeable  Treatment  Beds 

Because  of  the  need  to  periodically  replace  the  treatment  medium  in  a  perme¬ 
able,  in-situ  treatment  system,  this  alternative  was  eliminated  from  further  consideration. 
Periodic  replacement  of  the  medium  would  repeatedly  disrupt  the  land,  potentially  causing 
slope  stability  problems  in  an  area  where  there  is  little  access  for  the  construction  equipment 
(between  the  bluff  and  the  railroad  tracks).  The  lack  of  available  land  owned  by  the  Air 
Force  also  makes  this  alternative  undesirable. 

The  period  of  treatment  would  be  open-ended  because  of  the  potentially  large 
volume  of  water  that  flows  through  OU  S.  The  number  of  replacement  episodes  cannot  be 
predicted  because  the  contaminant  load  that  will  pass  through  the  treatment  bed  at  any  loca¬ 
tion  can  not  be  predicted.  Breakthrough  could  happen  in  some  areas  of  the  bed  and  not  at 
others.  This  would  require  either  partial  rq)lacement  or  a  wider  trench  with  more  carbon 
where  contaminant  loads  may  be  higher.  The  difficulty  in  ensuring  equal  effectiveness 
across  the  bed  makes  this  alternative  undesirable. 
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10.3.3 


Rationale  for  Retained  Soil  Alternatives 


Natural  Degradation 

Natural  degradation  processes  are  effective  on  the  type  of  contaminants  found 
in  the  soil,  i.e.,  fuel  hydrocarbons.  While  degradation  rates  must  be  established  by  modeling 
and  monitoring  programs,  and  eventual  achievement  of  cleanup  levels  is  not  guaranteed,  the 
alternative  has  the  advantage  of  not  exposing  surface  receptors  to  contaminated  soils  and 
treating  soil  in  place. 

Institutional  Action 

Institutional  actions  would  help  reduce  exposures  to  people  by  reducing  poten* 
tial  present  and  future  exposure  to  impacted  soil.  This  alternative  would  not  be  highly 
effective  on  protecting  the  environment  because  animals  and  vegetation  are  not  protected. 
However,  institutional  controls  can  be  combined  with  other  actions  to  form  multi-media 
alternatives  that  would  be  effective  in  some  areas  of  OU  S. 

Excavation  and  Treatment  With  Biopiling 

Biopiling  is  being  tested  in  a  treatability  study  at  Elmendorf  AFB.  The 
technology  is  proven  in  other  climates,  and  the  treatability  study  will  define  the  treatment 
period  needed  to  achieve  cleanup  objectives  for  the  contaminants  in  the  soil.  Biopiling 
permanently  destroys  contaminants,  and  minimal  chances  of  exposures  during  treatment  are 
expected.  Excavation  dq)ths  (10-12  feet  in  the  western  area  and  0-2  feet  in  the  central  area) 
should  be  shallow  enough  for  excavation  to  be  employed  without  the  use  of  complex  methods 
required  for  dq)ths  exceeding  IS  feet. 
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Bioventing 


Bioventing  has  been  demonstrated  to  achieve  cleanup  levels  for  similar  con¬ 
taminants  at  other  sites.  Permanent  destruction  of  contaminants  is  achieved  and  minimum 
chances  of  exposure  during  treatment  are  expected.  Sufficient  space  exists  at  OU  S  to  imple¬ 
ment  the  alternative  and  vendors  are  available  to  supply  the  needed  equipment. 

10.3.4  Rationale  for  Eliminated  Soil  Alternatives 

Containment 

Capping  would  be  effective  on  a  small  scale  at  the  top  of  the  bluff.  However, 
caps  could  not  be  constructed  on  the  face  of  the  bluff  because  of  slope  stability  problems  and 
the  hydraulic  buildup  that  would  occur  under  the  cap.  The  greatest  potential  for  exposure  to 
contaminated  soil  is  near  seeps  on  the  bluff,  where  a  cap  would  be  least  effective.  There¬ 
fore,  this  alternative  was  eliminated  in  favor  of  the  in-situ  alternatives  and  ex-situ  treatment. 

SoU  Vapor  Extraction  and  Soil  Venting 

This  alternative  was  eliminated  because  soil  vapor  extraction  is  not  as  effective 
on  contaminants  which  have  low  volatility.  Contaminants  at  OU  S  such  as  diesel  and  jet  fuel 
have  low  vapor  phase  equilibrium  concentrations  which  do  not  allow  for  effective  removal 
und»  a  vacuum.  In  addition,  much  of  the  vacuum  induced  by  the  blower  equipment  could 
be  lost  in  the  area  of  the  bluff  as  fresh  air  from  alongside  the  bluff  could  be  drawn  into  the 
extraction  zone. 

Excavation  and  Disposal 

This  alternative  was  eliminated  because  it  is  in  confbct  with  Air  Force  policy 
that  off-site  disposal  of  excavated  CERCLA  soils  is  not  a  preferred  remediation  technology. 
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Additionally,  this  alternative  merely  moves  the  contaminants  from  Elmendorf  AFB  to  a 
landfill,  which  forces  the  base  to  maintain  liability  and  does  not  achieve  the  remedial  action 
objective  of  treating  contaminants,  where  possible. 
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11.0 


DETAILED  ANALYSIS  OF  REMEDIAL  ACTION  ALTERNATIVES 


The  objective  of  the  detailed  analysis  is  to  identify  the  best  possible  remedial 
alternatives  for  the  Elmendorf  OU  S  site  using  Comprehensive  Environmental  Response, 
Compensation,  and  Liability  Act  (CERCLA)  remedial  action  alternative  evaluation  criteria. 

The  comparative  analysis  evaluates  the  alternatives  according  to  their  cost  effectiveness.  An 
alternative  is  selected  in  the  Record  of  Decision  (ROD)  after  agmcy  and  community 
acceptance  are  evaluated. 

To  complete  the  detailed  analysis,  several  important  technical  assumptions  had 
to  be  made;  these  assumptions  are  discussed  in  Section  11.1.  Three  potential  pathways  had 
to  be  evaluated  at  OU  S:  seeps,  the  main  body  of  groundwater,  and  soil.  Even  with  a  small 
number  of  media-based  alternatives,  the  number  of  plausible  multi-media  alternatives  is 
large.  The  technical  j^roach  taken  to  streamline  the  analysis,  and  still  evaluate  a  large 
number  of  multi-media  alternatives  according  to  the  nine  CERCLA  criteria,  is  discussed  in 
Section  11.2.  The  body  of  the  detailed  analysis  is  provided  in  Section  11.3. 

Section  ll.S  provides  a  comparative  analysis  of  multi-media  alternatives;  this 
analysis  relies  on  the  detailed  single-media  analysis  in  Section  11.3.  These  subjective 
analyses  separate  the  better  alternative  combinations  from  those  that  are  likely  to  be  less 
successful  using  the  CERCLA  criteria.  Howeva,  the  results  of  the  comparisons  are  limited 
by  the  analysis’s  assumptions  discussed  in  Section  11.1,  the  subjective  nature  of  the  analyses, 
and  other  factors  discussed  in  Section  ll.S.  A  precise,  objective  ranking  of  multi-media 
alternatives  cannot  be  detmmined  from  the  analyses.  The  "best”  alternative  may  be  one  that 
does  not  receive  the  highest  score  when  the  input  from  regulatory  agencies  and  the  public  are 
incorporated  into  the  selection  process. 

Since  some  of  the  assumptions  made  in  the  detailed  analysis  could  affect  the  effec¬ 
tiveness,  implementability,  and  cost  of  the  alternatives,  a  sensitivity  analysis  that  varied 
several  parameters  was  performed  (Section  11.4).  This  analysis  identified  those  evaluation 
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criteria  that  will  be  most  affected  for  each  alternative  by  changes  in  the  assumed  quantities  of 
water  and  soil  potentially  requiring  remediation,  or  the  level  or  type  of  contamination 
present,  and  the  use  of  different  human  health  risk  objectives. 

11.1  Assumptions 

Throughout  the  detailed  analysis,  it  was  necessary  to  make  several  assumptions 
about  the  effects  of  future  contamination  on  response  action,  the  time  it  will  take  to 
remediate  contamination,  and  the  discharge  of  treated  water.  The  fundamental  assumptions 
that  shsq)ed  the  sqiproach  to  this  analysis  are  discussed  below. 

11.1.1  Presence  of  Upgradient  Groundwater  Impacts/ Affected  Media 

Investigations  of  upgradient  groundwater  contaminant  sources  and  levels  of  con 
tamination  are  still  ongoing.  Therefore,  the  assumption  was  made  that  future  or  continued 
upgradient  contaminant  discharge  at  OU  S  will  occur  in  the  same  locations  where  current 
groundwater  impacts  are  found  and  at  the  concentrations  currently  found.  It  was  also 
assumed  that  the  chemicals  of  concern  (COCs)  would  not  change  and  that  there  would  be  no 
phase  change  (no  soil  gas,  volatiluation/air  emissions,  free  product,  or  surface  water 
requiring  remediation). 

11.1.2  Upgradient  Response  Actions 

It  was  assumed  that  any  upgradient  response  actions  in  other  OUs  would  have 
a  beneficial  affect  <m  remediation  at  OU  5.  Howevm’,  the  cost  reductimi  that  would  be 
associated  with  any  upgradient  remedial  actions  cannot  be  estimated  at  this  time  and  was  not 
included  in  alternative  cost  estimates.  The  primary  benefit  of  those  actions  would  be  to 
shortoi  the  time  required  to  achieve  remedial  action  objectives. 
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11.1.3 


Ranediation  Hmeframie/Short-Term  Effectiveness 


An  assumption  was  made  about  the  estimation  of  remediation  times  and  the 
evaluation  of  an  alternative’s  potential  for  complying  with  the  chemical-specific  ARARs. 

The  assumption  has  three  component  factors.  First,  CERCLA  maximum  allowable  period 
for  remediation  of  groundwater  (30  years)  was  used  because  the  period  of  remediation  for 
groundwater  cannot  be  determined  as  part  of  this  effort.  Groundwater  from  throughout  most 
of  Hmendorf  AFB  will  be  remediated  at  OU  S,  and  the  total  mass  of  contaminants  to  be 
removed  and  their  rate  of  migration  to  OU  5  are  not  known  at  this  time.  For  soil,  estimates 
of  the  time  to  achieve  remediation  were  made  based  on  the  volume  or  contaminant  load. 

The  second  component  factor  concerns  short-term  effectiveness.  The  short¬ 
term  effectiveness  of  an  alternative  depends  upon  several  factors,  the  three  most  important  of 
which  are  as  follows: 


•  The  alternative  does  not  create  a  secondary  hazard  during 
implementation; 

•  An  environmental  benefit  and  a  reduction  in  risk  are  realized  during 
implementation;  and 

•  The  remedial  action  objectives  are  achieved  quickly. 

The  speed  at  which  remedial  action  objectives  are  attained  dq)aids  upon  the 
mass  of  contamination  to  be  removed.  Since  basewide  groundwater  is  to  be  managed  at  OU 
S,  the  timeframe  for  groundwater  remediation  is  assumed  to  be  30  years.  Given  a  30-year 
window  for  remediation,  all  groundwater  alternatives  would  recdve  a  low  ranking  for  short¬ 
term  effectivoiess,  when  timeframe  alone  is  considered.  Because  the  timeframe  is  equal  for 
all  groundwater  alternatives,  it  was  not  considered  in  the  detailed  analysis.  The  other  two 
factors  of  ^ort-term  effectiveness  are  the  differraitiating  factors. 
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I>q)ending  on  findings  and  selected  remediation  strategies  at  OU  5  and 
upgradient  operable  units,  groundwater  remediation  may  be  achieved  in  less  than  30  years. 

A  cost  sensitivity  analysis  of  shorter  remediation  timeframes  is  discussed  in  Section  11.4. 

The  third  component  factor  relates  to  the  timeframe  in  which  potential  expo¬ 
sures  are  possible.  Remedial  response  actions  that  require  a  long  time  to  achieve  remedial 
action  objectives  are  generally  considered  to  have  less  short-term  effectiveness  than  alter¬ 
natives  that  achieve  objectives  quickly.  This  is  because  the  period  of  potential  exposure  to 
humans  and  the  environmoit  is  longer  with  alternatives  that  require  more  time.  This 
negative  aspect  can  be  offset  if  the  alternative  eliminates  the  exposure  potential  during 
remediation. 

11.1.4  Discharge  of  Treated  Water 

The  discharge  options  for  treated  water  include  discharge  to  Ship  Creek, 
discharge  to  wetlands,  and  reinjection.  The  alternatives  involving  extraction  assumed 
discharge  of  groundwater  via  reinjection.  This  process  option  was  selected  as  being 
representative  in  lieu  of  site-specific  treatability  studies  that  could  show  direct  discharge  is 
possible  to  surface  water  bodies.  In  actuality,  the  appropriate  discharge  method  is  often 
dictated  by  the  effectiveness  of  the  treatment  and  the  ability  to  obtain  permits.  Reinjection  is 
also  preferable  to  discharge  to  surface  water  because  several  of  the  key  remedial  action 
objectives  stress  the  importance  of  protecting  the  water  quality  of  the  wetlands  areas  and  Ship 
Creek.  Some  discharge  of  treated  water  to  the  beaver  pond  may  be  beneficial,  to  maintain  a 
constant  water  level. 

Treatability  studies  would  be  needed  to  determine  achievable  cleanup  levels  for 
each  alternative.  If  it  were  determined  that  an  on-site  treatment  system  could  be  designed  to 
reduce  contaminant  concentrations  to  levels  allowing  direct  discharge  to  Ship  Creek  or  the 
wetlands,  then  the  costs  for  alternatives  with  a  discharge  component  would  be  reduced. 
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11.1.5 


Pkvsumptiye  Remedy  for  Snowmelt  Pond 


As  discussed  in  Section  9.0,  converting  Snowmelt  Pond  into  a  constructed 
wetland  is  the  presumptive  remedy  for  sediment  contamination  and  surface  sheens.  The 
presumptive  remedy  is  considered  an  element  of  every  multi-media  alternative,  not  just  the 
one  involving  constructed  wetlands.  Its  cost  are  included  in  the  total  costs  that  {y>pear  in 
Section  ll.S. 

11.2  Technical  Approach  for  Detailed  Analysis 

The  first  part  of  this  section  describes  the  approach  taken  to  develop  and 
evaluate  multi-media  alternatives  for  OU  S.  The  criteria  and  the  numerical  weighting  system 
used  to  evaluate  the  alternatives  is  discussed  in  the  second  part  of  the  section. 

11.2.1  Develoiment  and  Analysis  of  Multi-Media  Altematives 

The  six  water  and  four  soil  remedial  action  altematives  selected  for  detailed 
analysis  are  shown  on  Table  11-1.  However,  any  remedial  action  alternative  evaluated  in  the 
Feasibility  Study  (FS)  must  address  all  of  the  contamination  in  the  operable  unit.  In  the  case 
of  OU  5,  that  means  developing  multi-media  altematives  that  each  address  the  main  body  of 
impacted  groundwater,  seeps,  and  soil.  Seeps  include  the  discharges  of  impacted  ground- 
water  along  the  bluff.  Small  surface  water  channels  and  ditches  along  the  bluff  are  not 
considered  as  part  of  the  seqra  because,  if  the  seeps  are  remediated,  there  will  be  no  impact 
to  these  face  features.  As  conditions  exist  now,  the  main  body  of  groundwater  refers  to  the 
groundwater  flowing  under  OU  S  that  does  not  discharge  as  seeps.  This  includes  all 
groundwater  that  discharges  into  the  wetlands  and  Ship  Creek.  Even  with  only  a  few 
remedial  altematives  for  each  medium,  the  potential  plausible  combinations  of  multi-media 
altematives  is  very  large.  Examples  of  two  assembled  multi-media  altematives  are: 
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Table  11-1 


Media-Specific  and  Applicable  Pathway 
Remedial  Action  Alternatives  for  OU  5 


WATER  TREATMENT  ALTERNATIVES 

Groundwater 

Seeot 

Alternative  #1  —  Natural  Atteauation 

✓ 

✓ 

Alternative  17  —  Natural  Degradation 

Alternative  tl  —  Inalitutioaal  Controia 

✓ 

Alternative  18  —  Inatitutional  Controia 

Alternative  #3  —  Paaaive  Extraction  with  Coo- 
atructed  Wetlanda  Treatment 

✓ 

Alternative  19  —  Excavation,  Biopiling  and 
Backfilling 

Alternative  #4  —  Paaaive  Extraction  with  Carbon 
Treatment 

✓ 

Alternative  110  —  Bioventing 

Alternative  IS  —  Air  Sparging  with  Soil  Vapor 
Extraction 

✓ 

✓ 

Alternative  16  —  Active  Extraction  with  Air 

Stripping  and  Carbon  Treatment 

/ 

✓ 
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Multi-Media  Attemative  #1 
MEDIUM  ALTERNATIVE 

Groundwater  Natural  attenuation  combined  with  institutional  controls 
Seeps  Passive  extraction  with  activated  carbon  treatment 

Soil  Natural  degradation  combined  with  institutional  controls 

Multi-Media  Alternative  #2 
MEDIUM  ALTERNATIVE 

Groundwater  Natural  attenuation  combined  with  institutional  controls 
Seeps  Passive  extraction  with  activated  carbon  treatment 

Soil  Bioventing 

As  can  be  seen,  the  differences  between  alternatives  can  be  subtle  and 
descriptions  of  the  multi-media  alternatives  would  be  very  repetitive.  It  is  important  to 
evaluate  all  realistic  combinations  of  the  10  media-specific  alternatives  for  different  areas 
within  OU  S.  To  reduce  the  number  of  repetitive  alternative  descriptions,  an  ^roach  was 
developed  where  the  media-based  alternatives  were  evaluated  individually  according  to  the 
nii'ie  CERCLA  criteria  using  a  numerical  scoring  system.  Multi-media  alternatives  were  then 
developed;  the  multi-media  scores  for  each  CERCLA  criterion  were  calculated  from  the 
individual  component  scores  for  a  total  comparative  score. 

Each  media-specific  alternative  was  first  individually  subjected  to  detailed 
analysis  before  plausible  multi-media  combinations  were  defined  and  analyzed.  The  protec¬ 
tion  provided  to  human  health  and  the  environment,  compliance  with  the  remedial  action 
objectives  and  potential  ARARs,  the  effectiveness,  and  the  implementability  of  each  media- 
specific  alternative  were  evaluated  in  detail.  This  way,  only  10  alternative  descriptions  were 
needed.  Multi-media  alternatives  were  then  developed.  The  scores  for  each  CERCLA 
criterion  for  each  component  of  the  alternative  was  averaged,  for  a  total  comparative  score. 
The  relative  synergy  achieved  by  different  combinations  of  seep,  groundwater,  and  soil 
alternatives  is  not  accounted  for  by  averaging  the  individual  component  scores.  However, 
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synergistic  affects  are  expected  to  be  minimal  because  the  primary  contaminants  vary 
between  media,  e.g.,  groundwater  with  VOCs,  soil  with  relatively  nonvolatile  total  fuel 
hydrocarbons  (TFH).  For  example,  a  combined  multi-media  alternative  might  be; 

•  Passive  extraction  and  activated  carbon  treatment  for  seeps; 

•  Bioventing  for  soil;  and 

•  Natural  attenuation  with  institutional  controls  for  groundwater. 

If  the  long-term  effectiveness  scores  for  these  components  are  4,  S,  and  3  the  average  score 
for  the  long-term  effectiveness  of  this  multi-media  alternative  would  be  4  (12  -r  3).  The 
average  scores  for  the  multi-media  alternatives  are  evaluated  in  the  comparative  analysis 
section  of  this  report.  This  approach  streamlines  the  detailed  analysis  effort  by  not  creating 
repetitive  analyses  for  similar  combinations  of  alternatives. 

11.2.2  Evahiation  Criteria  and  Scoring  System 

Criteria 

The  evaluation  criteria  used  in  the  detailed  analysis  are  divided  into  three 
cat^ories:  threshold  factors,  balancing  factors,  and  modifying  consideratitms.  Threshold 
factors  are  those  conditions  that  must  be  met  for  the  alternative  to  be  viable  and  relate 
directly  to  statutory  findings  that  will  be  made  in  the  Record  of  Decision  (ROD);  these 
criteria  must  be  met.  Balancing  factors  are  the  conditions  that  are  the  primary  basis  for 
comparing  alternatives;  these  criteria  relate  the  alternative  to  the  site-specific  conditions. 
Modifying  considerations  factor  in  agency  and  community  concerns:  an  alternative  could  be 
effective  and  technically  implementable,  but  not  viable  based  on  these  considerations.  The 
nine  evaluation  criteria  used  in  the  detailed  analyses,  and  brief  definitions  of  each  are  shown 
on  Table  11-2.  The  detailed  evaluations  focus  on  the  threshold  and  balancing  factors.  Cost 
deprads  upon  the  assembly  of  media-specific  alternatives;  therefore,  cost  is  evaluated  in  the 
comparative  analysis  portion  of  the  detailed  analysis,  where  multi-media  alternatives  are 
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Table  11-2 


Remedial  Alternative  Evaluation  Criteria 


CrUeriod  Type 

Evaluation  Criterion 

Definition 

Threshold 

Factors 

Protective  of  human  health 
and  the  environment 

Protection  of  both  human  health  and  the  environment  is 
achieved  through  the  elimination,  reduction,  or  control  of 
contaminated  media.  All  migration  pathways  must  be 
addressed. 

Compliance  with 
i^tpiopriate  ARARs* 

Complies  with  applicable  or  relevant  and  appr(q>riate 
requirements  of  RCRA,  CWA,  SDWA,  TSCA,  state  and 
local  regulations  and  codes,  and  TBCs. 

Balancing 

Factors 

Long-term  effectiveness 
and  permanence* 

Protects  human  health  and  the  environment  after  the 
remedial  objectives  have  been  met. 

Reduction  in  toxicity, 
mobility,  and  volume 
through  treatmoit' 

Treats  the  media  and  reduces  the  toxicity,  mobility,  and/or 
volume  of  the  contaminated  media. 

Short-term  effectiveness* 

Protects  human  health  and  the  environment  during  con¬ 
struction  and  inq>lementation.  Degree  of  threat  and  the 
time  period  to  achieve  remedial  action  objectives  are  also 
considered. 

Inqilemaitability 

There  are  no  administrative  barriers  (no  permits,  zoning 
limitations).  The  availability  of  materials  and  personnel, 
site  features  such  as  available  qpace  and  fa^graphy,  and 
impacts  upon  on-going  operations  are  considaed.  The 
technical  status  of  alterrutives  is  also  considered;  theoreti¬ 
cal  technologies  with  only  limited  bench-scale  evaluation 
are  considered  less  implementable  than  fully  proven 
processes. 

Cost 

Costs  include  design,  construction,  start-up,  monitoring, 
and  maintenance.  Accuracy  to  within  -30%  and  +50%. 

Modifying 

Conadoadoos 

State  accqitance 

The  state’s  (or  other  regulatory  agency’s)  prefnence  among 
or  concern  about  alterruUives. 

Community  accqttance 

The  community’s  iq>parent  preferences  among  or  concerns  1 
about  alternatives.  H 

*  ERbctiveoew  criteiia  uied  to  detennine  the  efTecUvcaeit-lo-GOft  quotient. 
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developed  and  compared.  Costs  are  calculated  to  an  accuracy  of  -30%  to  +50%. 

Modifying  considerations  (agency  and  community  acceptance)  will  be  evaluated  in  the 
Proposed  Plan. 

Scoring  System 

To  measure  the  degree  that  the  alternatives  fulfill  each  evaluation  criterion,  a 
relative  numerical  rating  system  was  used  (see  Table  11-3).  The  numerical  values  reflect  the 
relative  completeness  that  a  criterion  is  fulfilled  by  the  alternative.  As  shown,  the  rating  can 
be  one  of  three  possibilities:  the  criterion  is  fiilly  met,  partially  met,  or  is  not  met.  Table 
11-3  describes  subjective  factors  used  to  evaluate  how  well  the  evaluation  criteria  are  met  by 
the  alternatives.  The  number  assigned  (S,  3,  or  0)  does  not  necessarily  reflect  the  degree  of 
meeting  the  criterion.  For  example,  an  alternative  which  scores  a  ”3”  on  "implementability” 
is  not  necessarily  60%  as  implementable  as  an  alternative  that  scores  a  "5.”  However,  the 
assigning  of  these  numerical  rankings  can  serve  to  provide  a  preliminary  ranking  of  sites  that 
can  be  used  in  the  comparative  analysis.  It  is  difficult  to  always  fully  meet  a  criterion.  For 
the  cost  criterion,  one  of  four  scores  was  selected,  depending  on  the  total  present  worth  of 
costs  associated  with  the  alternative.  The  selection  of  an  alternative  in  the  ROD  is  based  on 
an  evaluation  of  the  trade-offs  between  the  costs,  benefits,  and  impacts  of  any  remedial 
response.  The  scoring  system  is  designed  to  numerically  represent  the  trade-offs  between  the 
different  alternatives.  Another  assumption  is  that  this  rating  system  assumes  that  each  of  the 
CERCLA  criteria  are  equally  important,  since  each  are  numerically  weighted  the  same. 
Again,  this  is  not  always  representative  in  that  certain  criteria  can  have  more  importance, 
depoiding  on  circumstances.  For  example,  threshold  factors  must  be  achieved  and  therefore 
might  be  seen  as  more  important  than  a  balancing  factor,  such  as  implementability,  that 
might  be  of  less  importance.  This  scoring  system  was  selected  as  a  reasonable  compromise 
to  reflect  the  inclusion  of  all  applicable  CERCLA  criteria. 


Bmeodorf  AFB  OU  S  Rl/FS  Report 


11-10 


Table  11-3 


Remedial  Alternative  Evaluation  Criteria  Rating  System 


EvaiaatioB  Criterion 

Ctmditioii 

Value 

Protective  of  Human  Health  and 
the  Enviroomeot 

Is  protective 

5 

Potentially  or  crmtinRent  protection 

3 

Is  not  protective 

0 

Compliance  with  q^Mopriate 
AR^ 

Complies  widi  appropriate  ARARs 

5 

Complies  with  most  appropriate  ARARs  or  waivers  needed 

3 

Does  not  comply 

0 

Long-Tenn  Effectiveneaa  and 
Permanence 

Once  cleanup  is  completed,  there  is  no  recurrence  potential 

5 

Ccmtaminants  transferred,  future  re-release  possible 

3 

Contntnifiants  not  removed  or  riMtroved 

Reduction  in  Toxicity,  Mobility, 
and  Volume  through  Treatment 

Eliminates  toxicity,  mobility,  and  volume 

5 

Reduces  toxicity,  mobility,  and  volume 

3 

No  reduction  or  no  treatment 

0 

Short-Term  EffectiveneM 

Short-term  mvircmmental  inqrrovement  protects  human  health 
and  the  environment.  Mining  risks  crated  by  ioq>lementa- 
tion 

5 

Limited  short-term  inqjrovement  in  environment.  UmitnA 
risks  created  by  implementation  of  dternative 

3 

No  short-term  envirxHiment  improvement.  Risks  created  by 
implemmtatioa 

B 

Implmnentability 

Alternative  proven,  all  nuterials  and  personnel  available, 
permitting  av  lidrle  or  in  place,  little  effect  on  r^rerations  in 

OU  S  or  surroundinR  area 

5 

3 

Uncertain  permitting,  major  iiiq»ct  on  opoations  in  OU  5  or 
surroundinx  area 

B 

Cost 

<$1.5  millirm 

5 

$1.5  to  5  millicm 

3 

$5  to  10  million 

1 

>$10  million 

-1 

State  Acceptance* 

To  be  determined 

NA 

Community  Acceptance* 

To  be  determined 

NA 

*  These  fiael  two  criteria  are  typically  evaluated  foUowiiig  conunent  oo  the  RI/FS  report  and  the  proposed  plan.  They  will  be  addreaaed 
when  the  Record  of  Deciaioo  (ROD)  ia  prepared. 
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11.3 


Detailed  Evaluation 


11.3.1  Detailed  Assessment  of  Remedial  Aitematives  for  Water 

Alternative  #1  —  Natural  Attenuation 

For  the  natural  attenuation  alternative,  the  water  medium  was  divided  into  the 
seeps  along  the  bluff  north  of  Ship  Creek  (seeps)  and  the  bulk  of  the  groundwater  above  the 
Bootlegger  Cove  formation  (groundwater).  The  effectiveness  of  this  alternative  depends  on 
whether  seeps  or  groundwater  are  being  evaluated. 

Description  —  Natural  attenuation  uses  natural  processes  to  treat  contaminant 
concentrations  to  cleanup  levels.  Schematic  presentations  of  this  alternative  in  elevation 
and  plan  view  are  shown  on  Figures  11-1  and  11-2.  Natural  attoiuation  would  occur  in 
wetland  areas,  within  the  groundwater  body,  and  as  seeps  are  exposed  to  the  atmosphere. 
Wetlands  commonly  are  anaerobic  with  aerobic  environments  in  the  root  zone.  In  wetlands, 
natural  attenuation  consists  of  volatilization  and  the  indigenous  breaking  down  of  contami¬ 
nants  by  microbial  species  and  common  chemical  mechanisms.  Adsorption  of  fuel  hydro¬ 
carbons,  halogoiated  solvents,  and  metals  also  occurs.  Filtration,  dispersion,  and  dilution 
also  are  important  mechanisms  of  natural  atPuation  in  wetland  oivironments. 

In  groundwater,  the  primary  natural  attenuation  processes  are  adsorption/ 
retardation,  dpersion,  micrd)ial  breakdown,  dilution,  and  volatilization.  This  option  would 
continue  to  use  these  processes  for  groundwater.  Organic  constituents  have  beoi  shown  to 
naturallv  attenuate  in  groundwater.  Factors  affecting  the  rate  of  natural  attmuation  include 
the  groundwater  discharge/rechaige  balance,  flow  rate,  temperature,  areas  of  recharge,  the 
minoalogy  of  the  soil  (silt  and  clay  soil  having  greater  adsorption  and  retardation  effects), 
the  concratration  of  the  contaminants,  and  the  type  of  contaminants.  Metals  and  aromatic 
hydrocarbons  tend  to  adsorb  relatively  quickly,  and  aromatics  are  typically  broken  down  by 
microbial  action  relatively  fast.  Chlorinated  organics  are  more  mobile  and  adsorb  to  a  lesser 
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Monitoring  of  Bioiogicai  Breakdown,  Adsorption/Retardation 
Effectiveness  Dispersion,  Diiution  of  Contaminants 


Oxygenation  of 


Flwwdorf  AFB  OU  5  RI/FS  Report 


1M4 


Figure  11-2.  Natural  Attenuation  AHemative 


degree.  They  also  are  broken  down  biologically  at  a  slower  rate  than  aromatic  hydrocar¬ 
bons. 


Natural  attenuation  processes  in  seeps  include  volatilization,  oxidation,  and 
microbial  breakdown.  Groundwater  discharging  as  seeps  becomes  oxygenated  whra  exposed 
to  the  atmosphere.  The  microbial  activity  would  increase  degradation  of  the  aromatic  hydro¬ 
carbons.  Exposure  to  the  atmosphere  and  sunlight  would  increase  the  volatilization  of 
aromatic  and  halogenated  hydrocarbons. 

The  effectiveness  of  natural  attenuation  would  be  monitored  by  collecting  and 
analyzing  samples  of  groundwater  and  seep  water  on  a  regular  basis.  Monitoring  may 
include  sampling  the  outfalls  from  the  wetlands  into  Ship  Creek,  and  continued  evaluation  of 
stressed  vegetation  and  monitoring  of  terrestrial  and  aquatic  wildlife. 

Effectiveness 


CERCLA  CRITERIA  SCORING  RESULTS 
NATURAL  ATTENUATION 


Protectioa  of  Human  Health  and  die  Environmeot 

0 

3 

Compliance  widi  i^ipropiiate  ARARa 

3 

3 

Long-Tom  Effoctiveiiess  and  Pennaneoce 

3 

3 

Reductioa  in  Toxicity,  Mobility,  and  Volume  through  Treatment 

0 

0 

Short-Tom  EfSectiveaeM 

0 

3 

Inqilementability 

5 

5 

Protection  of  Human  Heatth  and  the  Environment.  This  alternative  is  con¬ 
sidered  partially  protective  of  human  health  and  the  environment.  While  there  is  no  current 
threat  and  natural  attoiuation  to  date  has  been  effective,  the  potential  exists  for  impacts  to 
occur  if  current  conditions  change.  If  groundwatra'  use  changed  or  there  were  an  unattenu¬ 
ated  discharge  to  a  human  receptor  pathway,  this  alternative  could  not  be  adjusted  to  provide 
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protection  of  human  health  and  the  ravironment  under  the  changing  condititms.  Currratiy, 
there  is  no  potential  for  human  exposure  to  groundwater  because  all  known  wells  in  the 
upper  aquifer  have  been  c£q)ped.  Animal  and  plant  life  are  not  currently  exposed  to 
groundwater.  The  monitoring  will  provide  a  mechanism  to  ensure  that  action  can  be  taken 
before  potential  impacts  to  human  health  and  the  environment  occur  from  changes  in  condi- 
titms. 


For  seeps,  natural  attenuation  does  not  reduce  the  risk  to  environmoital 
recq>tors  (there  are  no  known  current  human  receptors).  Vegetation  is  stressed  and  the 
potential  for  impact  to  surface  and  aquatic  animals  exist  from  the  seeps.  Natural  att«iuation 
of  the  seeps,  once  the  water  is  discharged,  will  not  protect  environmental  receptors.  Since 
this  is  the  "no  action"  alternative,  no  comparison  between  the  health  and  environmental  risks 
is  necessary  if  no  action  were  taken  and  no  potential  impacts  were  caused  by  response 
actions. 


Compliance  with  Appropriate  ARARs.  This  alternative  does  not  presently 
comply  with  potential  contaminant-specific  ARARs,  including  Maximum  Contaminant 
Levels  (MCLs)  (for  benzene  and  TCE)  and  the  Alaska  Surface  Water  Quality  Standard  of  no 
visible  oil  sheras.  Potential  action-specific  ARARs  are  not  ^licable  since  no  action  is 
takra.  The  potential  location-specific  ARAR  for  wetlands  is  not  achieved  since  contaminated 
groundwater  naturally  discharges  into  Beaver  Pond.  However,  current  chemical  analysis  of 
outflow  from  the  wetlands  indicate  that  water  quality  standards  are  being  m^,  so  this 
pota!itial  locaticm-specific  ARAR  is  partially  met.  In  the  long  term,  contaminant 
concentratitMis  should  decline  and,  potentially,  MCLs  or  other  potential  water  quality 
standard  ARARs  could  be  achieved.  M  ^  Uing  of  the  breakdown  rate,  taking  into  account  site- 
specific  and  upgradient  conditions,  would  be  needed  to  determine  if  potential  ARARs  could 
be  achieved  in  the  30-year  time  period  for  remediation. 
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It  may  be  necessary  to  obtain  a  waiver  from  the  National  Primary  Drinking 
Water  Regulations  and  the  Alaska  State  Drinking  Water  Standards  to  permit  natural 
attenuation  of  the  groundwater  to  continue. 

Long-Tenm  Effectiveness  and  Piermanence.  This  alternative  is  considered  to 
be  partially  effective  in  the  long  term  given  the  uncertainty  of  achieving  cleanup  levels.  For 
groundwater,  indigenous  aerobic  and  anaen^ic  organisms  usually  break  down  organic 
species  and  naturally  occurring  geochemical  reactions  typically  degrade  organic  constituents. 
The  time  requited  to  attoiuate  contaminant  concentrations  naturally  and  to  achieve  final  omcen- 
trations  are  not  known  (for  the  30-year  period).  The  monitoring  componrat  of  the  alternative 
is  designed  to  determine  the  effectiveness.  The  monitoring  would  provide  a  measure  of  protec¬ 
tion  of  human  health  and  the  environment,  allowing  action  to  be  taken  if  conditions  change 
or  if  cleanup  levels  are  not  being  achieved. 

Reduction  in  Toxicity,  Mobility,  and  Volume  Tbrough  Treatment.  There 
is  no  active  treatment  performed;  therefore,  according  to  the  CERCLA  guidance,  the 
toxicity,  mobility,  and  volume  of  organic  contamination  in  groundwater  and  seepage  are  not 
reduced. 


Short-Term  Effectiveness.  This  alternative  would  be  effective  for 
groundwater  in  the  short  term  if  the  following  conditions  remain: 

•  No  use  of  the  shallow  aquifer; 

•  No  increase  in  migration  rate;  and 

•  No  significant  increase  in  contaminant  concentrations. 

Because  of  the  conditional  nature  of  the  efifectiveness  a  score  of  partially  effective  was 
assigned. 
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For  seeps,  this  alternative  is  not  effective  in  the  ^ort  term  since  there  is  no 
action  taten  to  restore  stressed  vegetation  and  restrict  access  and  contact  with  oMitamination 
by  humans  and  animals. 

ImplraieiitabiUty.  This  alternative  is  implementable  for  both  seeps  and 
groundwater  and  will  not  affect  operations  at  Elmendorf  AFB.  However,  administrative 
implementability  may  be  complicated  by  the  need  to  obtain  potential  ARAR  waivers. 

Alternative  #2  —  Institutional  Controls 

This  alternative  involves  access  controls  in  the  areas  where  groundwater 
discharges  (the  Beaver  Pond)  and  in  the  seep  areas,  and  groundwater  use  restrictirms. 

Description  —  Access  restrictions  could  include  foices  with  notices  posted 
indicating  potentially  hazardous  contaminants.  Deed  restrictions  may  include  prohibition  of 
the  use  of  shallow  groundwater  for  domestic  purposes  (drinking,  bathing,  cooking  etc.)  and 
restrictions  on  the  use  of  the  land.  Restrictions  on  the  use  of  groundwater  will  eliminate  one 
potential  pathway  of  potential  exposure.  Restrictions  on  land  use  would  be  needed  to  rasure 
that  exposure  to  groundwater  did  not  occur  during  excavation  or  construction  projects.  Con- 
stnicticm  projects  could  require  dewatering  local  areas  within  the  lower  bluff  area.  Disposal 
of  the  discharged  water  would  have  to  be  controlled  so  inadvertent  discharge  to  surface  water 
or  ditches  did  not  occur. 

The  monitoring  of  water  and  seeps  would  be  performed  as  part  of  this  alter¬ 
native.  An  elevation  and  plan  schematic  of  this  alternative  is  shown  on  Figures  11-3  and 
11-4. 
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Figure  11-3.  Institutional  Control  Alternative  (Elevation  View) 
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EfTectiveness 


CERCLA  CRITERIA  SCORING  RESULTS 
INSTITUTIONAL  CONTROLS 


CSHtanoo 

<Sreand«nif«r 

Protectioa  of  Human  Health  and  the  Environment 

3 

Compliance  with  appropriate  ARARa 

5 

Long-Term  Effectiveness  and  Permanence 

3 

1  Reduction  in  Toxicity,  Mobility,  and  Volume  through  Treatment 

0 

1  Short-Term  Effectiveness 

3 

1  In^lementability 

5 

Protection  of  Human  Health  and  the  Environment.  This  alternative  was  con¬ 
sidered  partially  protective  of  human  health  and  the  environment  because  of  the  potential  for 
environmental  impact.  The  environment  is  not  fully  protected  because  institutional  controls 
will  not  prevent  the  stressed  vegetation  in  the  seep  areas  (there  are  no  known  current  human 
receptors).  Also,  access  restriction  would  not  prevent  small  terrestrial  animals  and  birds 
from  coming  in  contact  with  the  seep  water.  However,  this  alternative  is  protective  of 
human  health  because  potential  exposure  pathways  are  removed  and  monitored. 


This  alternative  will  not  prevent  exposures  to  groundwater;  animal  and  plant 
life  are  not  currently  exposed  to  groundwater.  Overall,  the  risk  to  human  health  is  small 
because  major  exposure  is  unlikely.  This  alternative  achieves  minor  reductions  in  human 
health  risk  while  potentially  restricting  access  of  some  wildlife  to  wetlands  habitat.  Bluff 
stability  is  unlikely  to  be  compromised  by  this  alternative. 


Compliance  with  Appropriate  ARARs.  By  removing  groundwater  as  a 
potential  drinking  water  supply,  this  alternative  will  comply  with  water  quality  potential 
ARARs.  Potential  action-specific  ARARs  protecting  workers  during  construction  of  fences 
would  apply. 
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Long-Term  Effectiveness  and  Permanence.  This  alternative  was  given  a 
score  of  partially  effective  for  this  criterion  because  of  the  conditional  nature  of  the 
effectiveness.  If  conditions  remain  constant,  the  institutional  controls  will  be  effective  in  the 
long  term  for  protecting  human  health.  Since  the  Air  Force  is  a  branch  of  the  federal 
government,  the  permanence  of  maintaining  institutional  controls  is  assumed  (compared  to  a 
relatively  small  commercial  operation  that  may  move  or  go  out  of  business).  Institutional 
controls  are  not  effective  in  the  long  term  for  the  environment  since  the  environment  has 
been  affected  in  the  seep  areas,  and  little  environmental  protection  is  provided  by  institutional 
controls  in  these  areas. 

Reduction  in  Toxicity,  Mobility,  and  Volume  Through  Treatment.  There 
is  no  active  treatment  performed;  therefore,  2uxx>rding  to  the  CERCLA  guidance,  the 
toxicity,  mobility,  and  volume  of  organic  contamination  in  groundwater  and  seepage  are  not 
reduced. 


Short-Term  Effectiveness.  This  alternative  was  given  a  score  of  being 
partially  effective  for  this  criterion.  The  short-term  effectiveness  analysis  is  similar  to  the 
long  term  analysis.  This  alternative  is  effective  in  the  short  term  since  institutional  controls 
remove  the  groundwater  from  the  exposure  pathways,  thereby  protecting  human  health. 
However,  little  environmental  protection  is  provided. 

hnplonentability.  Institutional  controls  can  be  easily  implemented  at  OU  S. 
There  are  no  current  uses  of  shallow  groundwater  so  implementing  groundwater  use  restric¬ 
tions  would  not  require  finding  alternative  water  sources.  Deed  restrictions  can  be  prepared 
and  oiforced.  If  Elmendorf  AFB  were  to  close.  Air  Force  policy  requires  that  seconded 
parcels  be  remediated  to  cleanup  levels  tq)propriate  for  intended  future  use.  Any  deed 
restrictions  would  be  considered  when  planning  reuse  of  the  parcels. 


Bmcodorf  AFB  OU  S  RI/FS  Report 


11-22 


Implementing  access  controls  would  not  be  significantly  affected  by 
topognq)hy  or  physical  access  to  the  seep  or  Beaver  Pond  area.  There  are  no  known  mission- 
related  obstacles  related  to  restricting  access  to  these  areas. 

Alternative  #3  —  Passive  Extraction  with  Constructed  Wetiands 

This  alternative  would  consist  of  eliminating  the  seeps  by  intercepting  the 
groundwater  before  it  emerges  on  the  face  of  the  bluff  and  treating  the  diverted  flow  in  a 
constructed  wetland.  Constructed  wetlands  use  the  same  mechanisms  as  natural  wetlands  to 
reduce  contamination.  The  difference  is  the  parameters  affecting  treatment  can  be  more 
effectively  controlled  within  a  constructed  wetland.  This  alternative  is  only  applicable  to 
seeps  since  passive  extraction  would  capture  a  much  smaller  percentage  of  the  overall 
groundwater  flow.  The  bulk  of  the  groundwater  would  continue  to  be  affected  by  natural 
attenuation  (Alternative  #1). 

Description  —  Water  would  be  collected  in  horizontal  drains  installed  in  the 
face  of  the  bluff  and  pumped  into  the  constructed  wetland.  Schematics  of  the  alternative  in 
elevation  and  plan  view  are  provided  on  Figures  11-5  and  11-6.  Wetlands  are  commonly 
anaerobic  environments  with  an  aerobic  environment  near  the  root  zone.  The  constructed 
wetland  would  contain  both  anaerobic  and  aerobic  zones  to  mimic  the  natural  wetland 
environment.  The  constructed  wetland  may  have  to  be  covered  with  netting  to  prevent 
wildlife  from  altering.  The  Snowmelt  Pond  area  is  proposed  as  the  location  for  the 
constructed  wetlands.  A  detailed  analysis  of  the  wetland  treatment  portion  of  this  alternative 
is  provided  in  Section  11.3.3. 
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Cove  Formationi 


Passive  Extraction  Passive 


Figure  11-6.  Passive  Extraction  with  Constructed  Wetland  Treatment  Alternative 


Effectiveness 


CERCLA  CRITERIA  SCORING  RESULTS 
PASSIVE  EXTRACTION  WITH  CONSTRUCTED  WETLANDS  TREATMENT 


CritariMi 

Protoctioa  of  Human  Health  and  the  Environment 

5 

Conq>liance  with  appn^riate  ARARs 

5 

Long-Tenn  Effectiveness  and  Permanence 

5 

Reduction  in  Toxicity,  Mobility,  and  Volume  through  Treatment 

5 

Short-Term  Effectiveness 

5 

InQ>lementability 

3 

Protection  of  Human  Health  and  the  Environment.  This  alternative  is 
protective  of  human  health  and  the  environment  by  eliminating  the  seeps,  thereby  eliminating 
the  potential  for  human,  animal,  and  plant  exposure.  The  installation  of  the  drains  would 
eliminate  the  exposure  routes  for  the  xeps  to  animal  and  plant  recq)tors. 

The  bulk  of  the  groundwater  would  continue  to  be  affected  by  natural 
attenuation.  Groundwater,  which  would  not  be  treated,  is  not  currently  a  route  for  exposure 
to  plants,  animals,  or  human  receptors.  The  system  can  be  installed  without  damaging  the 
wetland  environment  and  with  only  minor  damage  to  the  bluff  stability.  However,  damage  to 
bluff  stability  is  more  than  offset  by  the  overall  risk  reduction  resulting  from  this  alternative. 


Compliance  with  Appropriate  ARARs.  This  alternative  complies  with  poten¬ 
tial  chemical-  and  location-specific  ARARs  for  the  seepage.  Potential  action-specific  ARARs 
may  result  in  the  need  for  a  permit  or  approval  for  discharge  from  the  wetlands,  depending 
upon  the  attainable  cleanup  levels.  An  NPDES  permit  or  waivers  may  be  needed,  dq)ending 
on  the  level  of  residual  contaminants  in  the  effluent.  Currently,  it  is  assumed  that  waivers 
will  not  be  needed  and  ^rovals  can  be  obtained.  This  assumption  is  based  on  the  low  concen 
trations  of  COCs  expected  in  the  treated  effluent.  A  treatability  study  would  be  needed  to 
confirm  this  assumption.  Potential  action-specitic  ARARs  designed  to  protect  worters 
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drilling  the  extraction  wells  and  operating  the  wetland  would  have  to  be  complied  with. 
Some  volatilization  of  organics  would  occur,  and  they  would  enter  the  atmosj^iere.  Volatile 
loading  would  be  very  small,  so  emissions  should  be  low.  A  treatability  study  would  be 
needed  to  see  if  potential  air  quality  ARARs  apply. 

Long-Term  Effectiveness  and  Permanence.  This  approach  would  reduce 
contaminant  levels  in  the  seepage.  Once  all  contamination  is  removed,  seepage  concerns 
should  be  permanently  eliminated.  The  time  required  for  treatment  cannot  be  determined, 
but  was  assumed  to  be  30  years.  When  the  treatment  is  complete,  there  would  be  no  threat 
to  either  human  health  or  the  environment  from  the  seeps. 

Reduction  in  Toxicity,  Mobility,  and  Volume  Through  Treatment.  For 
seeps,  the  toxicity  and  volume  of  contamination  are  reduced  by  treatment  in  the  constructed 
wetland.  There  is  no  active  treatment  of  the  groundwater,  so  there  is  no  reduction  in  these 
parameters. 


Short-Term  Effectiveness.  This  alternative  is  effective  in  the  short  term.  All 
seeping  groundwater  would  be  collected,  removing  any  short-term  exposure  concerns.  To 
document  the  effectiveness  of  the  treatment  system,  monitoring  of  the  effluent  would  be 
performed. 


Emissions  to  the  air  are  expected  to  be  small,  posing  little  risk  to  worters  near 
the  wetland  or  pedestrians.  A  treatability  study  would  be  necessary  to  confirm  this 
assumption. 


The  potmtial  occupational  exposure  to  workers  constructing  the  wells  in  the 
seep  area  is  expected  to  be  small.  Risks  can  be  managed  by  taking  appropriate  health  and 
safety  measures. 
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Inpleiiieiitability.  Though  this  alternative  is  implementable,  treatability  tests 
would  be  required  to  determine  biological  and  physical  requirements  and  the  effects  of  winter 
climate.  However,  in  the  eastern  area,  it  would  be  difficult  to  install  passive  extractitm 
systems  because  the  pond  is  located  close  to  the  bluff.  Access  for  equipment  will  also  be 
limited.  This  difficulty  in  the  eastern  area  will  be  considered  when  evaluating  preferred  multi- 
media  alternatives  for  that  area. 

Alternative  #4  —  Passive  Extraction  with  Activated  Carbon  Treatment 

This  alternative  uses  passive  horizontal  drains  and  pumps  the  extracted  water 
to  an  activated  carbon  treatment  system.  Effluent  from  the  treatment  facility  would  be  rein¬ 
jected  into  the  shallow  aquifer  upgradient  from  Ship  Creek.  The  fuel  hydrocarbons  or  VOCs 
are  adsorbed  onto  the  carbon  and  destroyed  during  regeneration  of  the  carbon.  Schematics 
of  this  alternative  in  elevation  and  plan  view  are  shown  on  Figures  11-7  and  11-8.  This 
alternative  will  not  affect  the  bulk  of  the  groundwater  flow,  which  will  continue  to  be 
affected  by  natural  attenuation. 

Description  —  Passive  drains  would  be  installed  into  the  bluff  where  there  are 
seq)s.  The  seep  water  would  be  drained  by  gravity  from  the  bluff  into  a  flow  control 
holding  tank.  A  particulate  filter  would  prevent  sediment  accumulation  in  the  tank.  The 
water  would  be  treated  using  aqueous-phase  carbon  adsorption.  A  single  treatmmt  system 
was  used  as  the  basis  for  evaluation  of  this  alternative  (see  Figure  11-8).  The  effluent  would 
be  discharged  to  a  flow  ccmtrol  tank  and  into  a  reinjection  system.  In  goieral,  iron  and 
manganese  amcentraticxis  are  low  and  unlikely  to  cause  significant  fouling  of  the  carbon 
system.  However,  if  periodic  monitoring  of  the  treatment  system  suggests  metals  would 
reduce  the  efficiency  of  the  carbon  system,  some  method  of  pretreatment  could  be 
considered,  depending  on  the  additional  costs  versus  higher  carbon  replacement  rates.  The 
determining  variable  is  the  average  concentration  of  iron  and  manganese  in  the  seep  water 
before  carbon  treatmoit.  The  extraction  wells  would  be  monitored  to  determine  the  extent  of 
mineral  precipitation  in  the  extraction  system. 
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Figure  11-7.  Passive  Extraction  with  Carbon  Treatment  Alternative  (Elevation  View) 
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Effectiveness 


CERCLA  CRITERIA  SCORING  RESULTS 
PASSIVE  EXTRACTION  WITH  CARBON  TREATMENT 


Protectioa  of  Huimm  Health  aod  the  Enviroomeot 

5 

Coiq[)Iiaiice  with  aijpropiiate  ARARs 

5 

Long-Tom  Effectiveoess  and  Pennanence 

5 

Reduction  in  Toxicity,  Mobility,  and  Volume  through  Treatment 

5 

Short-Term  Effectiveoess 

5 

Inq>lementability 

5 

Protection  of  Human  Health  and  the  Environment.  This  alternative  is 
protective  because  it  eliminates  potential  exposure  to  contamination.  The  installation  of  the 
drains  and  treatment  system  would  eliminate  the  exposure  routes  for  the  seeps  to  animal  and 
plant  receptors.  The  seepage  would  be  fully  contained  until  contamination  is  removed. 

There  would  be  no  exposures  to  either  humans  or  wildlife.  The  bulk  of  the  groundwater 
would  continue  to  be  affected  by  natural  attenuation;  however,  there  is  currently  not  an 
exposure  pathway  for  groundwater  to  human,  plant,  or  animal  receptors.  Installing  the 
passive  extraction  wells  could  cause  some  slope  instability.  Overall,  the  ri^  to  human  health 
and  the  environment  from  seeps  would  be  eliminated  with  minor,  if  any,  damage  to  the 
environment. 


Compliance  with  Appropriate  ARARs.  This  alternative  complies  with 
potratial  ARARs  for  the  seeps.  Treatment  with  activated  carbon  can  remove  all  the 
contaminants  detected  in  OU  5  groundwater  to  levels  below  those  listed  in  the  National  and 
Alaska  State  Drinking  Water  Standards.  Compliance  with  potential  ARARs  for  effluent 
disposal  will  be  dependent  on  locating  suitable  reinjection  well  sites.  Carbon  regeneration 
facilities  are  not  available  in  the  Anchorage  area.  Therefore,  spent  carbon  would  be 
transported  out  of  state  for  regeneration.  Analysis  of  the  spent  carbon  would  be  required 
before  shipment  to  determine  manifest  requirements. 
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Lonc-Tenn  Effectiveness  and  Permanence.  This  alternative  is  effective  for 
seeps  because  contaminants  are  removed  and  destroyed.  The  timeframe  for  remediation 
cannot  be  determined,  but  is  assumed  to  be  30  years.  Chice  remediation  goals  are  achieved 
there  would  be  no  threat  to  human  health  and  the  environment  from  seeps. 

Reduction  in  Toxicity,  Mobility,  and  Volume  Through  Treatment.  The 
activated  carbon  treatment  will  reduce  the  toxicity,  mobility,  and  volume  of  contaminant 
concentrations  in  seeps,  by  adsorption  onto  activated  carbon.  Contaminants  would  later  be 
destroyed  by  thermal  regeneration  of  the  carbon. 

Short-Term  Effectiveness.  This  alternative  is  elective  in  the  short  term.  All 
seeping  groundwater  would  be  collected,  removing  any  short-term  exposure  concerns.  To 
document  the  effectiveness  of  the  treatment  system,  monitoring  of  the  effluent  would  be 
performed. 


Operation  of  the  treatment  system  should  pose  little  risk  to  human  health  and 
the  environment.  The  treatment  system  should  have  no  by-product  that  could  affect  people 
or  wildlife.  The  potential  occupational  exposure  to  workers  installing  the  drains  and 
treatment  system  is  expected  to  be  small.  Risks  can  be  managed  by  taking  appropriate  health 
and  safety  measures. 

During  operation,  the  carbon  would  have  to  be  changed  out  i^roximately 
once  a  year.  The  htcility  would  be  taken  off  line  for  no  more  than  eight  hours  during 
changeout,  so  there  would  be  little  down  time. 

ImplaDentability.  Activated  carbon  treatment  of  seepage  is  both  technically 
and  administratively  feasible.  The  system  would  have  to  be  designed  to  handle  seasonal 
variatimi  in  flows  as  well  as  winter  conditions.  Activated  carbon  has  been  used  extmsively 
in  similar  ^^lications  and  has  achieved  the  necessary  cleanup  levels.  The  treatmoit  system 
would  require  little  space  (sq)proximately  400  square  feet,  depending  upon  flow  and  contami- 
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nant  loading).  The  small  land  commitment  should  not  interfere  with  o|>erations  at  Elmendorf 
AFB.  If  care  is  taken  when  installing  the  extraction  wells,  slope  stability  will  not  be 
compromised.  However,  in  the  eastern  area  installation  of  passive  extraction  systems  may  be 
difficult  in  that  area  as  discussed  under  Alternative  #3. 

Alternative  #5  —  Air  Sparging  and  Soil  Vapor  Extraction  (SVE) 

In  this  alternative,  compressed  air  would  be  injected  into  the  subsurface  to 
strip  contaminants  from  soil  and  groundwater.  The  resulting  vapor  would  be  extracted  and 
treated  prior  to  discharge  to  the  atmosphere.  When  air  is  injected  below  the  surface  of  con¬ 
taminated  groundwater  (air  sparging),  it  strips  VOCs  from  the  water  and  the  adsorbed 
contaminants  from  the  soil  by  volatilization.  The  volatilized  compounds  are  carried  up  into 
the  unsaturated  soil  where  they  can  be  captured  by  soil  vapor  extraction.  In  addition,  the  air 
supplies  oxygen  to  indigenous  microbes  in  the  saturated  and  vadose  zones,  resulting  in 
increased  biological  degradation  of  groundwater  and  soil  contaminants.  From  the  injection 
point  the  air  tends  to  move  upward  and  outward,  and  influences  a  large  area.  The  combina¬ 
tion  of  SVE  and  air  sparging  can  provide  several  advantages  over  air  sparging  or  SVE  alone, 
including  the  ability  to  act  as  a  barrier  to  limit  plume  migration,  enhanced  biodegradation, 
better  control  of  air  flow  through  the  soil  resulting  in  more  concentrated  offgas  for  treatment, 
and  reduced  remediation  time. 

Description  —  At  OU  5  several  air  sparging  and  SVE  wells  would  be  installed 
in  the  areas  where  the  excess  cancer  risk  from  exposure  to  groundwater  is  greater  than 
1  X  10^.  The  wells  would  be  horizontal  to  maximize  their  effectiveness.  Horizontal  wells 
have  been  shown  to  be  more  effective  than  vertical  wells  because  of  the  greater  screen 
surface  area  per  horizontal  well  and  the  resulting  influence  in  the  subsurface  soils  and 
groundwater.  A  schematic  of  the  alternative  in  elevation  and  plan  view  is  shown  on  Figures 
11-9  and  11-10. 
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The  sparging  wells  would  be  connected  to  a  blower,  capable  of  injecting  air 
into  the  aquifer.  The  SVE  wells  would  be  connected  to  a  vacuum  pump  that  discharges 
vapor  to  activated  carbon  canisters  to  remove  contaminants  prior  to  discharge  to  the 
atmosphere.  Pilot  testing  would  be  needed  to  determine  design  flows,  determine  radius  of 
influence,  and  to  size  carbon  canisters. 


Effectiveness 


CERCLA  CRITERIA  SCORING  RESULTS 
AIR  SPARGING  WITH  SOIL  VAPOR  EXTRACTION 


Criterion 

Groundwater 

Seeps 

Protectioa  of  Human  Health  and  the  Environment 

5 

5 

Compliance  with  appropriate  ARARs 

5 

5 

Long-Term  Effectiveness  and  Permanence 

5 

5 

Reduction  in  Toxicity,  Mobility,  and  Volume 

5 

5 

Short-Term  Effectiveness 

3 

3 

Inqilemoitability 

3 

3 

Protection  of  Human  Health  and  the  Environment.  This  alternative  is 
protective  of  both  human  health  and  the  environment  for  all  groundwater.  Stripping  volatiles 
would  remove  both  aromatic  and  chlorinated  compounds  from  the  shallow  groundwater, 
including  water  that  is  discharged  as  seei^ige  along  the  bluff.  Therefore,  clean  water  would 
be  discharged  in  the  seeps,  which  would  protect  the  plants  and  animals  that  are  exposed  to 
these  seeps. 

Groundwater  deeper  in  the  shallow  aquifer  would  also  be  treated;  however, 
groundwater  is  currently  not  a  pathway  for  human,  plant,  or  animal  contact.  The  units  can 
be  installed  in  a  variety  of  sites  below  the  bluff  with  a  minimum  disruption  of  the 
aivironmott.  They  can  be  installed  above  the  bluff  without  compromising  slope  stability. 
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Overall,  there  is  little  potential  for  additional  damage  to  the  environment  that  would  offset 
this  alternative’s  risk  reduction. 

Compliance  with  Appropriate  ARARs.  Air  sparging  in  conjunction  with  soil 
vapor  extraction  and  activated  carbon  treatment  would  be  in  compliance  with  potential 
ARARs.  Air  sparging  in  conjunction  with  soil  vapor  extraction  has  been  proven  effective  in 
the  removal  of  volatile  organics  from  groundwater  and  enhancing  biodegradation  of  fuel 
hydrocarbons  and  VOCs,  thus  complying  with  potential  chemical-specific  ARARs.  Potential  action- 
specific  ARARs  include  control  of  air  emissions  and  waste  disposal.  Potential  ARARs  for 
air  emissions  would  be  met  by  activated  carbon  treatment  of  extracted  vapor.  Carbon 
regeneration  off  site  would  require  a  manifest. 

Long-Term  Effectiveness  and  Permanence.  This  alternative  would  be 
effective  in  treating  the  groundwater  over  the  long  term.  Contaminants  would  be  removed 
from  the  groundwater  and  soil,  and  then  would  be  destroyed  during  regeneration  of  the 
activated  carbon.  The  timeframe  for  remediation  is  not  known,  but  is  assumed  to  be  30 
years. 


Reduction  in  Toxicity,  Mobility,  and  Volume  Through  Treatment. 
Reduction  in  the  toxicity,  mobility,  and  volume  of  contaminants  in  the  groundwater  would  be 
achieved.  This  alternative  would  also  aid  in  reducing  VOC  and  fuel  hydrocarbon 
contamination  in  the  vadose  zone  through  increased  biodegradation  and  soil  v^r  extraction. 

Short-Term  Effectiveness.  This  alternative  would  be  effective  in  the  short 
term  for  treating  groundwater  in  the  upper  bluff  area.  The  effectiveness  of  SVE  may  be 
limited  in  the  lower  bluff  area.  The  shallow  groundwater  (<  10  feet)  could  result  in 
breakthrough  of  the  vacuum  from  the  land  surface,  requiring  a  large  number  of  closely 
spaced  vsqx>r  extraction  wells.  Incomplete  capture  of  contaminants  stripped  from  the 
groundwater  could  result  in  a  short-term  increase  in  fugitive  VOC  emissions. 
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Problems  with  preferential  air  pathways,  biofouling  of  wells,  and  mineral 
precipitation  have  been  encountered  during  sparging  tests  at  other  sites  both  in  Alaska  and 
the  continental  United  States.  Preferential  air  pathways  could  lessen  the  effectiveness  of  this 
alternative  by  allowing  the  possibility  that  groundwater  might  pass  by  the  sparging  well 
untreated  or  contaminated  air  may  not  be  captured  by  the  SVE  extraction  well(s).  Both 
biofouling  and  mineral  precipitation  could  lead  to  inefficient  system  operation,  which  would 
also  lessen  the  effectiveness  of  this  alternative.  Efficient  system  operation  is  dependent  on 
the  performance  of  routine  maintenance  of  the  air  sparging,  soil  vapor  extraction,  and  carbon 
treatment  systems,  including  regeneration  of  the  carbon.  Periodic  monitoring  of  the 
groundwater  and  carbon  treatment  system  effluent  would  be  necessary  to  determine  system 
efficiency  and  e^ectiveness. 

Oxygenation  of  groundwater  could  affect  biosystems  in  wetland  areas  that 
receive  groundwater  discharge.  The  effect  an  increase  in  oxygen  would  have  on  the  current 
habitat  balance  in  the  wetland  is  not  known.  Increased  oxygen  in  the  water  could  shift  the 
wetland  environment  away  from  an  anaerobic  environment  towards  an  increased  aerobic  environ¬ 
ment.  Relatively  small  increases  in  oxygen  could  influence  the  wetland  by  creating  more 
plant/animal  diversity  that  could  increase  the  effectiveness  of  the  systems  that  naturally 
attenuate  groundwater  impacts  in  area  of  the  wetland.  If  there  were  large  changes  in  the 
nutrient  balance,  excessive  plant  growth  could  occur,  potentially  impacting  the  environment. 

implemeiitability.  This  alternative  can  be  easily  implemented  in  the  upper 
bluff  area  at  OU  S.  Because  the  soil  in  the  bluff  is  composed  mostly  of  interbedded  sands 
and  gravel  with  some  thin,  discontinuous  silty  zones,  the  vapors  should  travel  well  through 
the  media.  The  alluvial  deposits  should  serve  as  an  adequate  medium  for  this  alternative.  In 
the  lower  bluff  area,  the  implementability  is  reduced  because  some  of  the  land  is  not  owned 
by  the  Air  Force  and  barriers  to  siting  wells.  Constructing  the  additional  wells  would  be 
affected  by  existing  buildings,  roads,  utilities,  and  wetlands  in  the  lower  bluff  area.  Also, 
because  of  potential  vacuum  breakthrough,  SVE  well  placemmt  would  need  to  be  evaluated 
to  assure  cs^ture  of  sparged  vapors. 
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More  than  one  system  would  be  needed  for  OU  S  to  reduce  the  amount  of 
piping  that  would  be  required.  Additional  equipment  or  chemical  additives  may  be  necessary 
to  ensure  that  biofouling  or  mineral  precipitation  does  not  occur.  A  treatability  study  is 
recommended  before  implementation  to  determine  viability  of  this  technology  and  if  the 
increased  oxygen  content  in  the  groundwater  due  to  air  sparging  would  have  an  adverse 
effect  on  down  gradient  ecology. 

Attemative  #6  —  Active  Extraction  with  Air  Stripping  and  Carbon 

Treatment 

This  alternative  would  involve  installation  of  groundwater  extraction  wells  and 
construction  of  an  air  stripper  with  activated  carbon  treating  the  off  gases.  Figures  11-11 
and  11-12  show  a  schematic  of  this  alternative  in  elevation  and  plan  view. 

Description  —  The  evaluation  of  this  alternative  is  based  on  three  extraction 
and  treatment  systems.  Three  systems  are  considered  because  the  groundwater  plume  areas 
where  the  contaminant  concentrations  pose  an  excess  lifetime  cancer  risk  of  greater  than 
1  X  10^  are  located  in  three  areas  approximately  2,500  feet  apart.  Five  wells  with  a 
combined  flow  of  400  to  1,000  gallons  per  minute  (gpm)  are  estimated  to  be  needed  in  the 
western  portion  of  the  OU.  Four  wells  with  a  combined  flow  of  1,900  to  2,300  gpm  would 
be  needed  in  the  eastern  portion  of  the  OU.  Three  additional  extraction  wells  with  a 
combined  flow  of  80  to  100  gpm  and  a  low  flow  (50  to  100  gpm)  extraction  system  would  be 
located  in  the  coiter  of  OU  5  (Figure  11-12).  The  low  flow  extraction  system  would  be 
located  near  se^  that  are  not  associated  with  a  groundwater  impact  with  an  excess  cancer 
risk  of  1  X  10^.  These  flow  rates  have  been  assumed  (based  on  preliminary  calculations)  to 
csq)ture  the  entire  leading  edge  of  the  plumes  and  to  drain  the  seeps.  Contaminated 
groundwater  which  has  already  passed  the  bluff  area  would  not  be  captured  in  this 
alternative. 
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Figure  11-11.  Active  Extraction,  Air  Stripping,  and  Ayiiuted  Carbon  Treatment  Alternative  (Elevation  View) 


Treatment  Active  Extraction 

Extraction  System  Active  Extraction  Well  System 
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Carbon  Treatment  Alternative 


In  each  of  the  plume  areas,  groundwater  would  be  pumped  from  the  wells  and 
fed,  through  a  header  system,  to  a  flow  control  holding  tank.  From  the  tank  the  water  would 
be  pumped  through  an  air  stripper.  Volatiles  would  be  stripped  from  groundwater  and  the 
effluent  would  be  discharged  to  horizontal  reinjection  wells  located  at  the  base  of  the  bluff. 
Because  the  groundwater  is  shallow  in  the  reinjection  area  (<  10  feet),  there  is  little  vadose 
zone  storage  capacity.  Therefore,  horizontal  reinjection  wells  are  best  suited  for  this 
alternative.  A  hydrogeologic  model  would  be  needed  to  locate  reinjection  wells  followed  by 
close  flow  monitoring  to  ensure  that  there  is  no  adverse  effect. 

Offgases  from  the  stripper  would  be  treated  with  activated  carbon.  At  least 
two  canisters  would  be  used  so  one  could  be  changed  out  without  shutting  down  the  system. 

Effectiveness 


CERCLA  CRITERIA  SCORING  RESULTS 
ACTIVE  EXTRACTION  WITH  AIR  STRIPPING  AND  CARBON  TREATMENT 


Protection  of  Human  Health  and  the  Environment 

3 

Compliance  with  af^nopriate  ARARs 

5 

5 

Lcmg-Term  Effectiveness  and  Permanence 

5 

5 

Reduction  in  Toxicity,  Mobility,  and  Volume 

5 

5 

Short-Term  Efiectiveiiess 

3 

3 

Inq>lementability 

3 

3 

Protection  of  Human  Heatth  and  the  Environment.  This  alternative  protects 
human  health  and  the  oivironment  from  exposure  to  groundwater  impacts.  Migration  of  the 
plumes  is  stopped,  preventing  additional  groundwater  impact  in  the  lower  bluff  area  (the 
cancer  risk  in  the  lower  bluff  area  is  currently  less  that  1  x  10^).  The  seeps  would  be 
stopped,  depressing  the  groundwater  below  their  exit  points  to  the  surface.  Removal  of  the 
seeps  would  protect  receptors. 
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In  the  eastern  portion  of  OU  5,  the  removal  of  the  seeps  and  possible  local 
lowering  of  the  water  table  could  upset  the  hydrology  of  the  wetlands  environment.  In  the 
west  and  central  portions  of  OU  S,  the  effect  of  drying  up  the  seeps  would  be  small  because 
there  are  fewer  wetlands  environments.  Water  for  the  wetlands  in  OU  S  comes  from  a 
combination  of  precipitation,  lunoff,  seeps,  and  groundwater.  Compared  to  the  ”no  action" 
alternative,  this  alternative  imposes  significant  environmental  costs  to  achieve  risk  reduction 
in  some  portions  of  OU  S. 

Compliance  with  Appropriate  ARARs.  This  alternative  meets  potential  chemical- 
specific  ARARs.  Potential  action-specific  ARARs  affect  air  emissions  and  the  discharge  of 
treated  water.  The  alternative  complies  with  potential  emission-related  ARARs  by  treating 
the  offgases.  Compliance  with  potential  ARARs  for  reinjection  is  dependent  on  the  treatmrat 
system  efficiency  and  identification  of  an  appropriate  reinjection  site.  A  treatability  study 
would  be  needed  to  determine  organic  concentrations  in  the  effluent.  Groundwater  modelling 
would  be  needed  to  locate  the  reinjection  sites. 

Long-Term  Effectiveness  and  Permanence.  Groundwater  extraction  and  treat¬ 
ment  is  an  effective  long-term  solution  to  groundwater  contamination.  The  timeframe  for 
treatment  is  not  known.  It  was  assumed  to  be  30  years.  Once  cleanup  levels  have  been 
achieved  at  OU  5  and  upgradient,  the  remediation  is  permanent.  Contaminants  are  destroyed 
when  the  carbon  is  regoierated.  This  alternative  will  not  produce  toxic  by-products. 

Reduction  in  Toxicity,  MobiUty,  and  Volume  Through  Treatment.  Reduc¬ 
tion  in  the  toxicity,  mobility,  and  volume  of  contaminants  in  the  groundwater  would  be 
achieved  with  dus  alternative.  The  contaminants  would  be  removed  from  the  groundwater 
through  the  air  stripper  and  carbon  adsorption  units  and  destroyed  during  carbon  regenera¬ 
tion. 


Short-Term  Effectiveness.  This  type  of  system  would  be  effective  in  the 
short  term.  Efficient  operation  is  dependent  on  the  performance  of  routine  maintenance. 
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including  the  regeneratitm  of  the  activated  carbon.  Monitoring  of  the  groundwater  would  be 
necessary  to  determine  the  systems  efficiency  and  effectiveness. 

Possible  adverse  effects  on  the  natural  ecology  may  result  downstream  from 
the  reinjection  wells  due  to  increased  oxygen  content  in  the  water.  The  Beaver  Pond  is  fed 
by  water  from  Ship  Creek  and  groundwater.  Extracting  up  to  2,300  gallons  per  minute 
upgradient  from  the  Beaver  Pond  area  could  affect  the  water  balance  in  the  pond.  However, 
this  balance  would  be  restored  by  the  reinjection  of  treated  water.  Additionally,  the  treated 
water  would  be  oxygenated.  As  with  the  other  alternatives  that  potentially  aerate  the 
groundwater,  reinjection  may  alter  the  natural  ecology  where  groundwater  discharges  into 
wetlands.  Modelling  would  be  needed  to  determine  if  the  water  balance  in  the  wetlands  is 
adversely  affected. 

bnpleiiientability.  This  alternative  can  be  implemented.  The  technology  is 
proven  for  the  contaminants  found  in  the  groundwater  at  OU  5  and  the  necessary  equipment 
is  readily  available.  The  pipes  leading  from  the  seeps  in  the  center  of  OU  S  to  the  treatment 
system  at  the  top  of  the  bluff  would  be  required.  This  is  also  true  for  the  pipes  leading  from 
the  air  stripper  to  the  reinjection  system.  The  slopes  of  the  bluff  have  shown  signs  of  failure 
in  the  past,  and  are  considered  unstable.  Slope  failure  in  the  future  could  sever  pipes. 
Special  oigineering  would  be  needed  to  ensure  system  shutdown  in  the  event  of  a  pipeline 
failure. 


The  implementability  score  was  reduced  because  reinjection  of  2,500  to  3,500 
gpm  into  the  aquifer  in  the  lower  bluff  area  would  be  difficult.  The  shallow  aquifer  allows 
for  little  vadose  zone  storage  capacity.  Therefore,  reinjection  would  have  to  be  done  over  a 
wide  area  to  accommodate  the  flow.  Constructing  such  a  large  injection  system  would  be 
complicated  by  roads,  utilities,  and  buildings.  Also,  the  current  and  future  use  of  the  land 
may  be  limited,  because  of  the  reinjection  system.  Nothing  could  be  constructed  that  would 
interfere  with  the  flow  (large  buildings  requiring  deep  foundations  etc.). 
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11.3.2 


Detailed  Assessment  of  Soil  Remedial  Aiternatives 


Alternative  #7  —  Natural  Degradation 

Description  —  This  alternative  provides  a  baseline  for  comparing  other 
alternatives.  Natural  degradation  relies  upon  natural  physical,  chemical,  and  biological 
processes  to  reduce  contaminant  concentrations  to  cleanup  levels.  The  remediation  time  is 
not  known.  A  site-specific  modeling  program  would  be  needed  to  define  d^radation  rates 
and  estimate  the  time  required  to  achieve  cleanup  levels.  Monitoring  of  the  soil,  vegetation, 
and  animals  affected  by  contamination  of  soil  in  the  seep  areas  would  be  part  of  this  alterna¬ 
tive.  A  schematic  of  this  alternative  in  elevation  and  plan  view  is  shown  on  Figures  11-13 
and  11-14. 


Effectiveness 

CERCLA  CRITERIA  SCORING  RESULTS 
NATURAL  DEGRADATION 


1  Crilttiuit 

Protoctioo  of  Hunun  Health  and  the  Environment 

3 

Conq>liance  with  appropriate  ARARs 

3 

Long-Tmn  Efiectiveoess  and  Permanence 

5 

Reduction  in  Toxicity,  Mobility,  and  Volume  through  Treatment 

0 

Shoit-T«m  EfSectiveneas 

0 

Inq>lanentability 

Plrotection  of  Human  Health  and  the  Environment.  This  alternative  is 
considered  to  be  partially  protective  of  human  health  and  the  environment.  Currently,  there 
are  no  known  human  impacts  from  soil  contamination,  so  this  alternative  is  protective  of 
human  health  in  the  short-term.  For  most  of  OU  5,  natural  degradation  is  also  protective  of 
the  environmoit;  however,  surface  contamination  is  present  in  two  isolated  areas  in  the  seep 
zones.  It  is  thought  that  the  contamination  is  from  the  seeps.  In  these  areas,  vegetation  is 
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Figure  11-13.  Natural  Degradation  of  Cgnt^ination  in  Soil  (Elevation  View) 


Volatilization 
Biological  Breakdown 


Figure  11-14.  Natural  Degradation  of  Contamination  in  Soil 


stressed  and  human  and  animal  exposure  to  soil  contamination  is  possible.  Natural 
degradation  may  ultimately  provide  protection  to  receptors,  but  only  if  the  degradation 
processes  can  be  proven  to  be  effective.  Since  this  is  the  no  action  alternative,  no 
comparison  between  the  health  and  environmental  risks  is  necessary  if  no  action  were  taken 
and  no  potential  impacts  were  caused  by  response  actions. 

Compliance  with  Appropriate  ARARs.  This  alternative  may  not  comply 
with  potential  ARARs  if  soil  cleanup  levels  cannot  be  achieved.  Also,  soil  contamination 
could  contribute  to  groundwater  contamination.  While  the  contaminants  of  concern  from  the 
sites  with  OU  S  (mainly  diesel  and  jet  fuel)  are  known  to  degrade  naturally  over  time;  the 
achievable  cleanup  levels  via  natural  degradation  are  not  known.  Monitoring  of  the  soil  in 
the  seep  areas  would  help  establish  a  degradation  rate  and  achievable  cleanup  levels  could  be 
estimated. 


Long-Term  Effectiveness  and  Permanence.  This  alternative  may  be 
effective  in  the  long  term.  Natural  degradation  processes  are  known  to  effectively  reduce 
fuel  hydrocarbon  contamination  over  time;  however,  the  length  of  time  required  to  comply 
with  potential  ARARs  has  not  been  determined.  Eventually,  the  contaminants  would  break 
down  and  the  remediation  would  be  permanent. 

Reduction  in  Toxicity,  Mobility,  and  Volume  through  Treatment.  This  alter¬ 
native  does  not  achieve  any  reduction  in  toxicity,  mobility,  and  volume  through  treatment. 
However,  some  reduction  in  toxicity  and  volume  through  natural  biological  degradation  is 
provided.  CERCLA  does  not  consider  natural  reduction  to  fulfill  this  criterion. 

Short-Term  Effectiveness.  This  alternative  is  not  effective  in  the  short  term. 
The  exposure  of  vegetation  and  animals  to  the  contaminated  soil  in  the  seep  areas  would  con¬ 
tinue  in  the  short  term.  Although  no  additional  risk  of  exposure  will  occur  as  a  result  of 
implementaticm,  the  contaminated  soil  near  the  water  table  could  serve  as  a  source  of  ground- 
water  contamination. 
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ImpkmenUbility.  This  alternative  is  implementable.  The  processes  for 
implementing  natural  degradation  are  known  and  have  been  used  at  other  sites.  A  waiver  of 
some  potential  ARARs  may  be  required  for  implementation.  The  implementability  may  be  compli¬ 
cated  by  the  need  to  acquire  waivers  and  may  negatively  affect  the  implementability  of  this 
alternative. 


Atternative  #8  —  Institutional  Controls 

Institutional  controls  including  fencing,  administrative,  limiting  access,  and 
deed  restrictions  would  be  implemented. 

Description  —  Cyclone  fencing,  a  minimum  of  6  feet  high  with  locked  gates, 
would  be  installed  around  areas  with  contaminated  surface  soils.  Signs  would  be  posted  to 
alert  personnel  of  threats  to  their  health  and  safety  and  to  the  environment.  In  addition,  administra¬ 
tive  controls  would  limit  access  to  these  sites  to  authorized  personnel  only.  Deed  restrictions 
would  limit  future  development  including  excavation  and  earthwork.  A  schematic  of  this 
alternative  is  shown  on  Figures  11-lS  and  11-16. 

Effectiveness 


CERCLA  CRITERIA  SCORING  RESULTS 
INSTITUTIONAL  CONTROLS 
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Land  Use  Restrictions 


Figure  11-16.  Institutional  Controls 


Protection  of  Human  Health  and  the  Environment.  Because  of  the  potential 
for  environmental  impact  this  alternative  was  considered  partially  protective  of  human  health 
and  the  environment.  This  alternative  is  partially  protective  of  human  health  because  direct 
potential  exposure  pathways  are  removed  and  monitored.  However,  migration  of 
contaminants  to  groundwater  may  occur,  which  could  impact  human  and  environmental 
pathways.  Additionally,  the  environment  is  not  fully  protected  because  institutional  controls 
will  not  prevent  the  stressed  vegetation  in  the  seep  areas.  Also,  access  restriction  would  not 
prevent  small  tmestrial  animals  and  birds  from  coming  in  contact  with  soil  in  the  seep  areas. 

The  onl>  potential  environmental  damage  associated  with  this  alternative  would  be  minor 
potential  for  slope  stability  problems  when  fencing  is  installed  on  the  bluff  face.  Overall, 
risk  reduction  is  achieved  with  little  offsetting  impacts  on  the  environment. 

Compliance  with  Appropriate  ARARs.  This  alternative  may  not  comply 
with  soils  clean-up  levels  for  hydrocarbons.  Hie  only  potential  action-related  ARAR  would 
be  worker  health  and  safety  for  the  construction  of  the  fences. 

Long-Term  ETTectiveness  and  Permanence.  The  long-term  effectiveness  of  insti¬ 
tutional  controls  depends  upon  conditions  not  changing.  If  conditions  do  not  change,  the 
institutional  controls  will  be  effective  in  the  long  term  for  protecting  human  health.  Since 
the  Air  Force  is  a  branch  of  the  federal  government,  the  permanoice  of  maintaining  institu¬ 
tional  controls  is  assumed  (compared  to  a  relatively  small  commercial  operation  that  may 
move  or  go  out  of  business).  Institutional  controls  are  not  effective  in  the  long  term  for  the 
environment  since  vegetation  and  animal  impacts  from  exposure  to  soil  in  the  seep  areas  is 
not  eliminated  by  institutional  controls.  Because  of  the  conditional  nature  of  the  effec- 
tivoiess,  this  alternative  was  given  a  score  of  being  partially  effective  for  this  criterion. 

Reduction  in  Toxicity,  Mobility,  and  Volume  Through  Treatment.  There 
is  no  active  treatment  performed;  therefore,  by  the  CERCLA  guidance,  the  toxicity, 
mobility,  and  volume  of  organic  contamination  in  soil  is  not  reduced. 
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Short-Term  EffectiYeness.  This  alternative  was  given  a  score  of  being  par¬ 
tially  effective  for  this  criterion.  The  analysis  of  short-term  effectiveness  is  similar  to  the  long¬ 
term  analysis.  This  alternative  is  effective  in  the  short  term  since  institutional  controls 
remove  pathways  thereby  protecting  human  health.  However,  little  environmental  protection 
is  provided. 


Implementability.  Institutional  controls  can  be  easily  implemented  at  OU  S, 
but  only  if  the  base  maintains  control  over  land  use.  Contaminated  soil  is  close  to  base 
property  boundaries.  Implementation  of  off-base  institutional  controls  will  require  coordina¬ 
tion  with  private  parties  and  legal  issues  could  be  involved.  Although  this  requirement  could 
be  met,  it  reduces  the  implementability  of  this  alternative.  If  Elmendorf  AFB  were  to  close. 
Air  Force  policy  requires  that  parcels  that  are  to  be  sold  or  otherwise  divided  be  remediated 
to  cleanup  levels  appropriate  for  intended  future  use.  Any  deed  restrictions  would  be 
considered  when  planning  reuse  of  the  parcels. 

Implementing  access  controls  would  not  be  significantly  affected  by 
topography.  There  are  no  known  mission  related  obstacles  related  to  restricting  access  to 
these  areas. 


Alternative  #9  —  Excavation,  Biopiling,  and  Backfilling 

This  alternative  would  be  applied  to  areas  where  contamination  in  shallow  soils 
exceeded  clean-up  levels  for  hydrocarbons.  This  alternative  would  not  be  applicable  to  soils 
that  could  not  be  easily  excavated,  i.e.,  below  depths  of  10-12  feet.  This  is  not  a  problem 
for  the  presently  idoitified  soil  area  in  the  central  area,  which  is  very  close  to  the  surface, 
but  may  be  a  problem  in  the  soil  identified  in  the  western  area,  which,  at  10-12  feet  below 
the  surfiu%,  may  be  difficult  to  excavate.  A  schematic  of  this  alternative  in  elevation  and 
plan  view  is  shown  on  Figure  11-17  and  11-18. 
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Figure  11-18.  Excavation,  Biopiling,  Backfill 


Description  —  A  backhoe,  front-end  loader,  or  other  equipment  would  be 
used  to  excavate  soils.  Each  of  the  two  soil  volumes  to  be  remediated  are  estimated  to  have 
dimensions  of  100  feet  by  100  feet  by  4  feet  deep,  for  a  volume  of  1,500  cubic  yards  each. 
The  excavated  areas  would  be  backfilled  with  treated  soil  or  available  clean  soil  from  on 
base.  The  excavated  soil  would  be  transported  to  an  existing  biopiling  area  at  the  eastern 
end  of  Elmendorf  AFB.  A  new  biopiling  system  would  be  constructed,  consisting  of  two 
lifts  of  4  feet  each,  over  a  100-square-foot  area.  Each  lift  would  have  piping  to  supply  air 
and  any  required  nutrients.  The  soil  would  be  stockpiled  until  it  can  be  transferred  to  the 
treatment  cells.  Degradation  of  contaminants  would  be  monitored  to  document  the 
brealdown  rate  and  confirm  that  clean-up  levels  are  being  met.  Monitored  parameters  would 
include  temperature,  soil,  pH,  nutrients,  and  contaminant  concentrations.  The  treated  soil 
would  be  used  on  base  for  fill  after  clean-up  levels  are  achieved. 

Effectiveness 


CERCLA  CRITERIA  SCORING  RESULTS 
EXCAVATION,  BIOPILING,  AND  BACKFILLING 


1 ,  '  Oiteridii 

Protectioii  of  Human  Health  and  the  Environmmt 

3 

Compliance  with  appropriate  ARARs 

3 

Long-Term  Effectiveness  and  Permanence 

5 

Reduction  in  Toxicity,  Mobility,  and  Volume  through  Treatment 

3 

Short-Term  Effectiveness 

3 

Inq>lementability 

3 

Protection  of  Human  Health  and  the  Environment.  This  alternative  is 
partially  protective  of  the  human  health  and  the  environment  for  shallow  soil.  This  alterna¬ 
tive  will  reduce  surface  contamination  to  less  than  the  remedial  action  objectives  and  the  risk 
of  exposure  to  contaminated  soil  where  surface  contamination  is  present.  However,  this  alter¬ 
native  does  not  address  contaminated  soil  near  the  water  table  which  will  remain  and 
continue  to  pose  a  risk  to  downgradient  environmental  receptors  via  groundwater  flow  and 
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seeps.  Removal  of  these  deep  soils  may  be  difficult  because  of  the  need  to  excavate  on  the 
bluff  in  the  western  area,  which  may  require  expensive  shoring  to  prevent  slope  failure. 

Small  land  animals  and  birds  could  be  exposed  to  contamination  in  the  soil.  Furthermore, 
the  risk  of  slope  stability  problems  while  excavating  along  the  bluff  face  may  be  greater  than 
the  risks  associated  with  the  "no  action"  alternative. 

Compliance  with  Appropriate  ARARs.  This  alternative  has  been  given  a 
score  of  partially  compliant.  It  will  likely  comply  with  clean-up  levels  for  hydrocarbons  for 
the  soil  excavated  for  treatment.  The  only  potential  action-specific  ARARs  are  for  worker 
protection  and  air  emissions.  Worker  protection  can  be  provided  by  accepted  health  and 
safety  practices.  Air  emissions  are  expected  to  be  low  because  the  principal  contaminants, 
diesel  and  jet  fuel,  are  not  highly  volatile.  The  rate  of  treatment  can  be  varied  to  minimize 
volatilization,  so  potential  air-related  ARARs  are  complied  with. 

Long-Term  Effectiveness  and  l^rmanence.  This  alternative  is  considered  effec¬ 
tive  and  permanent  in  the  long  term  for  the  soils  that  are  excavated  and  treated  because 
contanunants  are  destroyed.  For  the  deep  contamination  near  the  seeps,  the  potential  exists 
for  media  cross  contamination  between  the  soil  and  groundwater.  Therefore,  to  be  effective 
in  the  long  term,  this  alternative  will  have  to  be  combined  with  a  seep  remediation  alterna¬ 
tive.  While  this  alternative  is  not  effective  in  the  long  term,  the  potential  impacts  are 
considered  to  be  low.  In  the  long  term,  the  contaminants  should  degrade  naturally;  however, 
the  time  required  to  meet  cleanup  goals  is  not  known. 

Reduction  in  Toxicity,  Mobility,  and  Volume  Through  Treatment.  This  alterna¬ 
tive  reduces  the  toxicity,  mt^ility,  and  volume  of  contaminants  through  treatment  for  the 
excavated  soil.  In  this  alternative,  un-excavated  soils  are  not  affected  by  this  treatment. 

Howev^,  natural  degradation  should  reduce  the  toxicity  and  volume  of  the  unexcavated  conta¬ 
mination. 
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Short-Tenn  EffectiYeness.  This  alternative  is  partially  effective  in  the  short¬ 
term.  Technologies  for  safely  excavating  and  handling  hydrocarbon  contaminated  soils  are 
well  established  and  result  in  minimal  exposure  risk  during  implementation.  Potential 
impacts  for  the  biopiling  can  be  managed  by  using  liners  and  controlling  emissions  and  sur¬ 
face  water  drainage  from  the  pile.  The  alternative  would  only  be  at  maximum  effectiveness 
in  the  summer  months.  Cold  temperatures  will  reduce  the  effectiveness  in  the  winter  by 
reducing  the  biological  activity. 

Excavation  of  the  shallow  soil  is  quick  so  the  potential  window  for  exposure  is 
very  short.  The  alternative  does  not  address  contaminated  soil  near  the  water  table,  which 
will  continue  to  serve  as  a  source  of  groundwater  contamination  in  the  short  term. 

Implementability.  This  alternative  is  partially  implementable.  The  excava¬ 
tion  and  soil  handling  techniques  required  ate  available  and  proven.  The  land  commitment  is 
small  and  should  not  ai^ect  base  operations.  Processes  for  implementing  biopUing  of  contami¬ 
nated  soil  are  known  and  have  been  used  at  Hmendorf  AFB  and  other  sites.  However,  the  altema 
tive  would  be  limited  to  shallow  soils,  and  slope  stability  concerns  in  the  vicinity  of  the  bluff 
may  reduce  the  overall  quantity  of  soil  which  can  be  excavated.  In  addition,  the  treatment 
would  be  limited  to  the  summer  months  because  of  the  cold  winter  climate,  which  would 
increase  the  implementation  period.  Care  must  be  talmn  whm  excavating  soils  near  the 
groundwater  table  since  excavation  could  cause  releases  to  the  groundwater.  A  waiver  of 
some  potential  ARARs  may  be  required  for  those  soils  which  remain  in  place. 

Attemative  #10  —  Bioventing 

Description  —  Bioventing  adds  oxygen  to  the  soil  pore  space,  enhancing  the 
growth  of  natural  microbial  populations  and  increasing  the  breakdown  rate  of  organic  con¬ 
taminants.  Air  injection  wells  would  be  installed  in  areas 'where  concentratitm  of  soil 
contaminants  are  above  clean-up  levels.  The  wells  would  be  screened  in  the  vadose  zone  in 
a  narrow  interval  below  the  soil  contamination.  A  blower  would  be  connected  to  the  wells 
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via  a  common  header  so  that  a  positive  pre.>  are  would  induce  air  flow  into  the  contaminated 
soil.  The  increased  amount  of  oxygen  available  in  the  vadose  zone  would  enhance  the  aero¬ 
bic  biodegradation  of  organic  contaminants  by  indigenous  microorganisms.  In  addition  to 
oxygen,  macronutrients,  such  as  nitrogen  and  phosphorus,  could  be  added  in  an  atomized 
phase  to  stimulate  population  growth  and  contaminant  destruction  or  nutrients  and  water 
could  be  added  at  the  surface  and  allowed  to  percolate  down  to  the  contaminated  soil.  Soil 
sampling  would  be  needed  to  document  that  cleanup  levels  were  being  achieved.  Schematics 
of  this  alternative  in  elevation  and  plan  view  are  shown  in  Figures  11-19  and  11-20. 

Effectiveness 


CERCLA  CRITERIA  SCORING  RESULTS 
BIOVENTING 


vranNft 
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Protectioa  of  Humu  Healdi  and  the  Environment 

5 

ConyliMice  with  appropriate  ARARs 

5 

Long-Tmm  Effectiveaesa  and  Permanence 

5 

Reduction  in  Toxicity,  Mobility,  and  Volume  through  Treatment 

5 

Shoit-Tenn  Effectivenesa 

3 

In^lementability 

3 

Protection  of  Human  Health  and  the  Environment.  The  alternative  is 
protective  of  human  health  and  the  environment  by  reducing  the  contaminant  concoitrations 
in  both  surface  and  deep  soils.  By  treating  surface  soil,  the  potential  exposures  to  animals, 
plants,  and  humans  through  direct  contact  are  eliminated.  Vegetation  and  animal  impacts 
from  soil  in  the  seq>  areas  would  be  eliminated.  Deq)  soil  would  be  treated,  eliminating  the 
potratial  for  future  migration  of  VOCs  to  the  groundwater  and  the  seeps.  These  seeps  could 
impact  receptors,  such  as  plants  and  small  animals.  Short-term  effectiveness  may  be  limited 
until  the  system  can  be  properly  adjusted  for  the  climate  and  media.  This  alternative 
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Infiltration  Trench(es)  for  Application 
of  Water,  Nutrients,  and  Bacteria 
(Optionally  May  Use  Sprayers) 


Figure  11-19.  Soil  Bioventing  ^i|rnative  (Elevation  View) 


Bloventing  Well  Bioventing  Well 
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achieves  major  risk  reduction  when  compared  to  the  "no  action"  alternative  without  adding 
major  risk  of  slope  instability  and  damage  to  the  wetlands. 

Compliance  with  Appropriate  ARARs.  This  alternative  will  comply  with 
potential  contaminant-specific  ARARs  for  soil  and  protect  groundwater  where  soil 
contamination  is  present.  The  only  potential  acdon-specitic  ARARs  would  affect  workers 
installing  the  bioventing  wells.  Accepted  health  and  safety  practices  can  be  followed  to 
comply  with  this  potential  action-specific  ARAR. 

Long-Term  Effectiveness  and  Permanence.  Bioventing  has  been  shown  to 
reduce  contaminants  to  clean-up  levels.  The  remediation  is  permanent. 

Reduction  in  Toxicity,  Mobility,  and  Volume  Through  Treatment.  This 
alternative  will  reduce  the  toxicity,  mobility,  and  volume  through  treatment.  The  technology 
reduces  the  toxicity  and  volume  of  contamination  by  enhancing  the  biodegradation  of  the 
contaminants  by  aerobic  soil  microorganisms.  With  proper  implementation  of  this  alter¬ 
native,  the  mobility  of  contaminants  will  also  be  reduced.  However,  while  the  byproducts  of 
microbial  degradation  may  be  more  mobile  than  the  original  hydrocarbons;  their  toxicity  will 
be  reduced  and  should  not  represent  a  risk  to  human  health  or  the  environment. 

Short-Term  Effectiveness.  This  alternative  was  considered  partially  effective. 
Bioventing  will  not  result  in  an  adverse  short-tenn  impact  because  the  technology  will  not 
result  in  increased  emissions  of  contaminated  dust,  fugitive  volatile  emissions,  and  transfer  of 
contaminants  to  the  groundwater.  There  will  be  very  limited  exposure  to  construction 
workers  during  wdl  installation. 

However,  in  the  short  term,  the  contaminants  break  down  effectivraess  is  not 
fiilly  demonstrated  for  cold  climates.  The  effectiveness  depends  upon  the  temperature  and  site- 
specific  conditions  such  as  microbial  population,  moisture  content,  and  available  nutrients. 

Field  tests  of  biovoiting  have  been  done  in  Alaska,  and  the  technology  looks  promising.  The 
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heat  of  compression  of  the  inlet  air  does  help  offset  the  cold  ambient  temperatures  in  the  soil. 
Treatability  tests  are  being  done  at  Elmendorf  AFB  to  determine  the  effectiveness  of  this 
technology.  The  data  generated  will  help  determine  if  this  alternative  will  be  effective  at 
OU5. 


Lnplanentability.  This  technology  can  be  implemented.  The  procedures  for 
implementing  bioventing  are  known  and  the  technology  has  been  implemented  at  other  sites. 
There  is  sufficient  space  available  to  implement  the  technology  and  equipment  is  available 
from  several  vendors.  Inlet  air  heating  may  be  required  to  sustain  bioventing  during  winter 
months.  The  air  should  travel  well  through  the  soil  to  the  contaminants  because  the  bluff  is 
composed  mostly  of  gravels  and  embedded  sands.  Implementation  may  not  be  possible  for 
some  soils  below  the  water  table  without  first  dewatering  those  zones.  This  alternative  can 
be  implemented  without  endangering  slope  stability  because  the  wells  would  be  placed  at  the 
top  of  the  bluff. 

11.3.3  Constracted  Wetland  at  Snowmelt  Pond 

Description  —  This  alternative  would  isolate  PCB  sediment  from  potential 
receptors  by  adding  a  layer  of  gravel  across  the  bottom  of  the  pond.  The  water  level  would 
be  controlled  to  allow  growth  of  wetland  vegetation  across  the  whole  Snowmelt  Pond  area. 
The  wetland  would  be  channelized  to  ensure  retention  time  and  to  allow  for  monitoring 
effectiveness  across  the  wetland. 

The  location  for  the  proposed  wetland  system  includes  Snowmelt  Pond  and  the 
adjoining  marsh  area.  The  3eq>s  would  be  intercepted  and  contained  at  their  point  of 
occurrraice  by  a  passive  collection  system  and  conveyed  to  the  inlet  of  the  treatmoit  system. 
A  wetland  treatment  system  will  use  physical,  chemical,  and  biological  mechanisms  to 
degrade  hydrocarbons  dissolved  in  the  seep  flow. 
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The  wetland  would  be  used  to  treat  seep  water  collected  in  the  passive  extrac¬ 
tion  alternative.  An  inlet  would  be  constructed  somewhere  along  the  bluff.  The  inlet  would 
also  be  of  wetland-type  construction  with  gravel  and  wetland  vegetation.  Cascades  and  pools 
may  be  needed  to  increase  treatment  and  retention  time.  Discharge  from  the  wetland  would 
enter  existing  drainage  ditches. 

The  constructed  wetland  is  a  single  presumptive  remedy  for  PCBs  in  the 
Snowmelt  Pond  and  would  clearly  be  effective  in  isolating  the  sediment.  However,  the 
wetland  is  also  to  be  used  to  possibly  treat  seep  water.  The  treatment  of  seq)  water  by  a 
wetland  is  not  fully  proven  for  this  application  in  the  Anchorage  climate;  therefore,  an 
evaluation  of  its  technical  effectiveness  was  done.  The  Snowmelt  Pond  area  is  q>propriate 
for  a  constructed  wetland  due  its  location,  site  hydrology,  and  proven  ability  to  support 
aquatic  plants  and  a  wetland  environment.  Hie  location  of  the  proposed  wetland  system 
includes  roughly  l.S  acres  of  open  water  and  1  acre  of  marsh,  and  is  relatively  secluded 
from  other  Base  activities.  This  would  allow  the  wetland  system  to  develop  and  treat  water 
without  being  disturbed  or  interfering  with  other  land  uses.  The  site  is  close  to  many  of  the 
contaminated  seeps,  which  allows  conveyance  of  seep  water  to  the  treatment  system.  The  low 
lying  site  and  existing  open  water  appear  to  indicate  a  high  water  table  that  is  cqiable  of 
maintaining  hydric  soils  and  moist  conditions  necessary  for  wetland  developmoit.  The 
existing  topography  and  availability  of  a  receiving  stream  make  the  discharge  of  treated 
efHuoit  possible.  The  emerg«it  vegetation  suggests  the  presence  of  sufficient  soil  nutrients 
and  climate  conditions  to  support  aquatic  plants  that  are  typical  to  a  wetland  ravironmrat. 

Wetlands  oft«i  act  as  sediment  sinks.  Wetland  plants  tend  to  filter  out 
sedimoit,  and  the  relatively  low  flow  velocities  through  wetlands  allow  suspended  particles  to 
settle  out.  As  new  sedimoits  are  deposited,  they  will  bury  and  stabilize  the  existing 
contamination.  Additionally,  aquatic  plants  often  have  an  extensive  root  system  that  can  also 
stabilize  the  sediments. 
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Aerobic  and  anaerobic  zones  exist  in  wetland  soils,  providing  areas  for  the 
potential  degradation  of  hydrocarbon-contaminated  sediments.  The  rhizomes,  or  roots,  of 
wetland  plants  transmit  oxygen  to  the  root  dps.  This  oxygen  can  be  used  by  aerobic  bacteria 
for  degradational  processes.  Anaerobic  zones  create  reducing  conditions  that  have  a  ten¬ 
dency  to  facilitate  sorption  reactions  and  thus  stabilize  contaminants.  Additionally,  anaerobic 
bacteria  are  cs^iable  of  hydrocarbon  degradation. 

The  analysis  of  constructed  wetland  treatment  cecity  is  based  on  work 
performed  by  Gelb,  1992.  Gelb  studied  an  overland  flow  and  wetland  system  used  for  the 
treatment  of  oilfield-produced  water.  The  overland  flow  component  consisted  of  a  treatment 
cell  50  feet  wide  by  100  feet  long,  excavated  to  a  3%  grade,  covered  with  1  to  3  inches  of 
gravel,  and  included  four  12-inch  high  cascades.  The  wetland  component  followed  the 
overland  flow  cell  and  covered  approximately  0.7S  acres.  Flow  channels  were  approximately 
35  feet  wide  and  included  sedges,  rushes,  and  cattails. 

Gelb  examined  the  removal  of  many  produced  water  compounds.  Those 
examined  in  this  report  include  BTEX  and  total  phenolics.  Influent  flow  rates  to  the 
overland  flow/wetland  system  ranged  from  29  to  232  GPM.  Influent  concentrations  averaged 
28.5  pig/L  benzene,  48.2  fig/L  toluene,  17.5  ^g/L  ethylbenzene,  36.0  ^g/L  xylenes,  and 
0.131  mg/L  total  phenolics.  Gelb  observed  68  to  100%  removal  of  all  BTEX  compounds  in 
the  overland  flow  cell  and  100%  BTEX  removal  in  the  wetland. 

Total  phenolics  concentrations  were  measured  through  the  system  to  model  the 
removal  of  more  persistoit  hydrocarbons.  Zero  to  15%  of  the  total  phenolics  were  removed 
in  the  overland  flow  cell  and  9  to  100%  were  removed  in  the  wetland.  The  average  removal 
through  the  wetland  was  40%  and  the  average  wetland  influent  concoitration  was  0.079 
mg/L.  Phenolics  mass  removal  through  the  wetland  ranged  from  6.4  to  47.7  g/day. 

Gelb  developed  a  treatment  system  design  method  based  on  the  results  of  his 
study.  The  method  determines  the  system  area  required  for  a  desired  contaminant 
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concentration  reduction,  given  a  flow  rate  and  influent  contaminant  concentration.  The 
design  method  includes  a  procedure  for  total  phenolics  treatment,  and  is  used  here  to 
conservatively  model  BTEX  and  TCE  removal  from  seep  flows.  No  design  method  was 
available  for  BTEX  compounds. 

The  following  assumptions  were  used  to  perform  design  calculations  and 
estimate  the  effectiveness  of  the  system: 

•  A  single  wetland  component  was  selected  as  the  system  type; 

•  The  area  available  for  the  system  is  2  acres  or  87, 120  ft^; 

•  The  influent  flow  rates  considered  are  10,  SO,  and  100  GPM;  and 

•  The  contaminant  concentrations  considered  are  0.01,  0.1,  and 
1.0  mg/L. 

The  design  method  was  applied  in  two  ways.  First,  the  area  required  for 
100%  contaminant  removal  at  the  three  flow  rates  specified  was  determined.  The  second 
approach  predicted  the  percent  contaminant  removed  when  the  treatment  system  area  was 
conservatively  estimated  to  be  2  acres.  The  firat  application  of  the  design  method  yielded  a 
required  system  area  of  1.6  acres  at  an  influent  flow  rate  of  10  GPM,  7.7  acres  at  50  GPM, 
and  1S.7  acres  at  100  GPM.  The  areas  calculated  were  the  same  for  all  three  influent 
concoitrations  examined.  The  results  of  the  second  design  approach,  assuming  a  2-acre 
system,  indicate  90%  contaminant  removal  at  10  GPM,  40%  removal  at  SO  GPM,  and  28% 
removal  at  100  GPM. 

These  results  indicate  that  substantial  contaminant  removal  can  result  from  a 
constructed  wetland  of  modest  size.  Since  the  design  method  was  performed  for  total 
phoiolics,  the  results  should  be  viewed  as  cons^ative  for  less  persistrat  hydrocarbons.  As 
explained  by  Gelb,  treatmoit  of  BTEX  compounds  using  a  system  designed  with  total 
phoiolics  data  would  result  in  substantially  greater  contaminant  removal.  Also,  the  design 
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evaluated  here  considered  (mly  wetland  treatment.  Gelb  observed  greater  contaminant 
removal  when  both  overland  flow  and  wetland  treatment  components  were  applied  together. 


Many  system  features  and  configurations  may  be  used  to  enhance  treatment 
system  performance.  Systems  can  be  designed  with  open  water  surface  flow,  subsurface 
flow,  or  a  combination  of  both.  The  particular  strategy  used  will  depend  on  whether  aerobic 
or  anaerobic  reactions  will  facilitate  the  greatest  contaminant  removal. 

Flow  conditions  through  the  system  can  be  manipulated  by  the  excavation  of 
the  site.  Excavated  baffles  and  wide  channels  cause  flow  to  move  in  a  sinuous  pattern  at  low 
velocity,  thus  increasing  hydraulic  residence  time.  Narrow,  rock-lined  channels  cause  high 
flow  velocities  and  turbulent  mixing  for  gas  transfer  and  contaminant  stripping. 

An  overland  flow  component  can  be  included  to  increase  the  dissolved  oxygen 
content  of  the  water  or  air  strip  volatile  contaminants.  The  overland  flow  might  take  place 
upstream  of  the  wetland  to  potentially  remove  toxic  compounds,  in  the  middle  of  the  wetland 
to  boost  depleted  dissolved  oxygen  levels,  or  prior  to  discharge  to  polish  the  effluent. 

Soil  amendments  can  be  added  at  the  time  of  construction  to  supplement 
deficient  nutrients  or  encourage  particular  chemical  reactions.  Native  plant  q)ecies, 
appropriate  for  the  regional  climate  and  providing  the  best  treatment  environment,  should  be 
used  to  establish  the  wetland  vegetation.  Beaver  Pond  and  the  marsh  area  at  Snowmelt  Pond 
may  be  pot^itial  sources  for  acclimated  transplants. 

Based  on  site  conditions  and  expected  treatment  performance,  a  constructed 
wetland  is  a  feasible  alternative  for  the  treatmrat  of  hydrocarbon  contamination  present  in  the 
groundwatn  seq>s  of  OU  5  and  would  be  effective  if  the  flow  were  limited.  The  exact  flow 
and  the  number  of  seq;>s  that  could  be  effectively  treated  could  only  be  estimated  based  on  a 
treatability  study. 


Etmaodorf  AFB  OU  S  Kl/FS  Report 


11-67 


Further  evaluation  of  the  seeps  and  the  Snowmelt  Pond  site  are  recommended 
to  better  understand  the  application  of  this  treatment  method.  The  flow  rates  and 
contaminant  concentrations  of  the  seeps  must  be  identified.  Potential  climate  effects  on  a 
constructed  wetland  could  be  monitored  at  Beaver  Pond.  The  particular  plant  species  and 
microbes  best  suited  for  this  application  should  be  determined.  Regulatory  concerns  and 
^licable  permitting  requirements  for  this  site  should  be  investigated.  Additional  work 
should  be  performed  to  evaluate  the  feasibility  of  intercepting  and  transporting  seep  flow  to 
the  treatment  system. 

Effectiveness 


CERCLA  CRITERIA  SCORING  RESULTS 
CONSTRUCTED  WETLANDS  AT  SNOWMELT  POND 


f  CrHtcioa 


ProtectioD  of  Human  Health  and  the  Environment 


Compliance  widi  appnqniale  ARARs 


Lmig-Tom  Effectiveness  and  Permanence 


Reduction  in  Toxicity,  Mobility,  and  Volume  through  Treatment 


Short-Term  Effscdveness 


Implementability 


Sod 


Protection  of  Human  Health  and  the  Environment.  This  alternative  would 
be  protective  of  human  health  and  the  environment.  Seep  water  would  be  collected,  thus 
reducing  the  potoitial  for  ecological  impacts,  and  PCBs  are  isolated,  which  reduces  the 
potrotial  for  exposure.  Implemoiting  this  alternative  would  not  impact  the  bluff  stability. 
Some  natural  wetland  in  Snowmelt  Pond  would  be  dedicated  to  treat  seq)  water.  Fencing 
and  netting  may  be  needed  to  keep  animals  out  of  the  wetland’s  treatment  area. 
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Compliance  with  Appropriate  ARARs.  This  alternative  will  comply  with 
potential  contaminant  and  action-specific  ARARs.  An  NPDES  permit  to  discharge  water 
from  the  wetland  may  be  needed. 

Long-Term  Effectiveness  and  Permanence.  For  seep  water,  this  alternative 
would  be  effective.  However,  the  PCBs  would  be  degraded  very  slowly  by  this  alternative. 
The  alternative  would  only  be  effective  if  the  sediments  always  remained  covered. 

Reduction  in  Toxicity,  Mobility,  and  Volume  Through  Treatment.  This 
alternative  would  not  actively  treat  the  PCBs.  However,  the  sheens  would  be  actively  treated 
in  the  wetland. 

Short-Term  Effectiveness.  The  treatment  rates  would  be  slower  in  the 
winter;  otherwise,  this  alternative  would  be  effective  in  the  short  term.  There  would  be  no 
secondary  impacts  from  implementing  this  alternative. 

Implementability.  The  only  difficulty  in  implementation  is  that  the  Snowmelt 
Pond  is  not  on  Air  Force  property.  An  agreement  will  have  to  be  reached  with  the  railroad 
to  allow  access  to  construct  and  operate  the  wetland. 

The  site  proposed  is  suitable  for  a  constructed  wetland.  The  land  is  available, 
is  near  the  contaminated  seeps  and  a  receiving  stream,  and  should  remain  undisturbed  by 
other  land  use  activities.  The  hydrologic  setting  appears  to  support  hydric  soil  conditions 
and  aquatic  v^etation.  Beaver  Pond  and  the  Snowmelt  Pond  marsh  area  provide  two 
potential  areas  fm  vegetation  transplants.  The  reported  success  of  the  ecosystem  at  Beaver 
Pond  indicates  that  a  wetland  oivironment  can  survive  and  prosper  in  this  climate  and 
geographical  location. 
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11.4 


The  scores  for  the  evaluation  criteria  assigned  to  each  remedial  action 
alternative  are  based  on  assumptions  regarding  the  volume  of  contaminated  soil  and  water  to 
be  managed,  the  anticipated  type  and  concentration  of  contaminants  to  be  controlled  or 
treated,  and  the  length  of  time  required  to  implement  the  alternatives.  The  actual 
circumstances  of  the  remediation  can  only  be  determined  after  treatability  studies  and  pilot 
systems  are  constructed.  The  ranking  of  alternatives  could  change  depending  upon  how 
sensitive  the  alternative  is  to  changes  in  the  assumptions  made.  This  sensitivity  analysis 
identities  how  the  effectiveness,  implementability,  and  cost  of  each  alternative  is  atiected  by 
the  following  changes: 


•  50%  increase  in  volume  of  soil  or  water  to  be  treated; 

•  Order  of  magnitude  increase  in  TFH  concentrations  in  the  soil  or 
water; 

•  Order  of  magnitude  increase  in  the  concentration  of  chlorinated 
compounds  in  the  water; 

•  Change  the  significant  risk  level  from  10^  to  10^*; 

•  Change  the  significant  risk  level  from  10^  to  10^; 

•  Change  the  time  required  to  implement  the  alternative  tiom  30  years  to 
5  years;  and 

•  Change  the  time  required  to  implement  the  alternative  tiom  30  years  to 
10  years. 


The  sensitivity  of  the  alternatives  to  these  factors  is  shown  on  Table  11-4.  A 
discussion  of  the  srasitivity  is  provided  below. 
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Sensitivity  Analysis  of  Remedial  Action  Alternatives  (By  Medium) 
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ive  lentitive  to  the  variabk. 


11.4.1 


Sensitivity  to  a  50%  Increase  in  Volume  to  be  Treated 


An  increase  in  the  groundwater  and  seep  extraction  rates  will  affect  the 
treatment  and  effluent  management  requirements  of  alternatives  with  an  extraction  com¬ 
ponent.  Generally,  the  effectiveness  of  the  alternatives  are  not  affected  because  the  treatment 
technologies  can  be  sized  for  the  increased  flow.  However,  implementability  of  extraction 
alternatives  is  affected  because  effluent  management  becomes  more  difficult  with  increased 
flows.  The  implementability  of  treatment  with  constructed  wetlands  is  reduced  because 
approximately  50%  more  land  area  would  be  needed  to  construct  wetlands,  and  there  may 
already  be  insufficient  land  space  available  for  the  anticipated  flow.  The  implementability  of 
the  active  extraction  alternative  is  reduced  because  of  the  large  volume  of  water  that  must  be 
discharged.  Reinjection  of  treated  water  is  also  less  feasible  with  larger  volumes  because  the 
shallow  depth  to  groundwater  downgradient  of  OU  5  provides  little  storage  capacity  in  the 
vadose  zone.  Therefore,  reinjection  would  have  to  be  done  over  a  large  area  south  of  OU  5. 
The  adverse  environmental  impacts  on  existing  wetlands  from  increased  groundwater 
pumping  will  be  increased  because  less  flow  will  enter  these  wetlands. 

An  increase  in  the  volume  of  contaminated  soil  should  not  affect  the  effective¬ 
ness  of  the  remedial  alternatives.  An  increase  in  soil  volume  will  generally  affect  the 
implementability  of  the  biopiling  alternative  because  more  widespread  and  potentially  deeper 
excavation  is  required.  As  shown  in  Sections  9.0  and  10.0,  the  implementability  of  the  exca¬ 
vation  alternative  will  be  affected  by  slope  stability  concerns  and  the  potential  that  buildings, 
roads,  and  utilities  will  limit  the  extent  of  excavations.  The  implementability  of  in  situ  treat¬ 
ment  options  should  not  be  affected. 

Any  increase  in  extraction  rate  and  volume  will  increase  costs  for  all  alterna¬ 
tives  other  than  the  natural  attenuation/degradation  alternatives  (it  is  assured  that  increased 
monitoring  will  not  be  required).  The  active  extraction  and  excavation  alternatives  are  most 
soisitive  to  volume  changes  because  of  the  large  treatment/disposal  component  of  the  alterna¬ 
tives. 
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11.4.2  Order  of  Magnitude  Increase  in  TFH  Concentrations 

Increasing  the  TFH  concentration  of  the  soil  or  water  reduces  the  effectiveness 
of  the  natural  attenuation/degradation  alternatives  and  the  constructed  wetland  treatment  alterna¬ 
tive.  The  natural  processes  used  by  these  alternatives  will  be  less  likely  to  reduce  contami¬ 
nant  transport  to  human  and  environmental  receptors.  The  natural  attenuation  and  degrada¬ 
tion  processes  will  also  require  more  time  to  achieve  cleanup  objectives;  therefore,  short¬ 
term  effectiveness  is  reduced  because  the  time  for  potential  exposure  is  increased.  The 
effectiveness  of  those  alternatives  that  have  an  active  treatment  component  should  not  be 
affected  because  the  treatment  systems  can  be  designed  for  the  higher  concentrations.  The 
exception  is  air  sparging  with  SVE,  which  may  not  be  able  to  reduce  the  TFH  concentrations 
to  acceptable  levels  because  of  the  increase  in  nonvolatile  components. 

Only  the  implementability  of  the  constructed  wetland  treatment  alternatives  is 
reduced  due  to  an  increase  in  TFH  concentration.  More  land  area  would  be  needed  for  the 
constructed  wetlands  because  an  increase  in  the  retention  time  of  the  water  in  the  wetland 
system  would  be  required  to  achieve  the  cleanup  goals. 

An  increase  in  TFH  concentrations  increases  the  cost  of  all  alternatives  except 
the  natural  attrauation/degradation  alternatives.  The  cost  increase  is  due  either  to  increased 
carbon  use  or  longer  treatment  times  required  to  achieve  cleanup  levels.  The  active 
extraction  alternatives  are  affected  the  most  by  an  increase  in  TFH  because  of  the  higher 
extraction  and  treatment  volumes. 

11.4.3  Or^  of  Magnitude  Increase  in  the  Concentration  of  Chlorinated 

Cmnpounds 

Chlorinated  compounds  are  not  contaminants  of  concern  for  the  soil  and 
increases  in  groundwater  concentrations  should  not  affect  the  soil  alternatives. 
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An  increase  in  the  concentration  of  chlorinated  compounds  in  the  groundwater 
or  seeps  will  decrease  the  effectiveness  of  the  alternatives  where  biological  processes  reduce 
the  concentration  of  the  contaminants  of  concern.  Because  chlorinated  compounds  are 
broken  down  slowly  by  biological  processes.  The  constructed  wetlands  alternative  will  no 
longer  be  effective  since  these  high  levels  of  chlorinated  compounds  do  not  allow  the  treat¬ 
ment  biota  to  survive. 

The  effectiveness  of  air  sparging  alternative  will  not  be  affected  because  these 
compounds  will  remain  at  relatively  low  concentrations  and  the  physical  processes  used  to 
remove  the  compounds  from  the  water  will  not  be  rate  limited. 

The  implementability  of  the  constructed  wetlands  alternative  is  reduced 
because  larger  wetlands  would  be  needed  for  the  increased  retention  time  necessary  to  break 
down  the  higher  concentrations  of  chlorinated  compounds.  Locating  largo*  wetlands  would 
be  difficult  since  any  constructed  wetland  must  not  interfere  with  the  operations  of  the  Air 
Force  Base,  and  there  is  limited  area  available  near  the  bluff  area. 

An  increase  in  the  concentration  of  chlorinated  compounds  increases  the  cost 
of  all  alternatives  except  for  the  natural  attenuation  alternative.  The  active  extraction  and  air 
sparging  with  SVE  alternatives  are  affected  the  most  because  of  their  high  flow  rates  and  the 
large  percentage  of  the  total  cost  that  is  represented  by  carbon  costs. 

11.4.4  Change  Significant  Risk  Level  from  10*^  to  Id’ 

The  acceptable  CERCLA  range  of  risk  is  1  x  Id*  to  1  x  10^.  If  the  less 
conservative  value  of  Id’  is  used  instead  of  Id*,  the  volume  of  groundwater  required  to  be 
remediated  will  decrease,  since  fewer  areas  have  contamination  that  drive  a  Id’  risk.  Figure 
11-21  indicates  how  the  plume  would  shrink  to  represent  1  x  Id’  risk.  The  main  change  is 
that  groundwater  in  central  OU  5  would  not  be  remediated  because  risk  is  at  an  accq)table 
(1  X  Id’)  level.  The  only  remedial  alternatives  affected  are  active  extraction  and  air  sparging 
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Figure  11-21.  Areas  Requiring  Remediation,  Assuming  1  x  10*’  Risk 


of  groundwater.  All  other  alternatives  remediate  either  seeps  or  soil,  neither  of  which  would 
not  be  affected  by  the  change  from  1  x  Id^  to  1  x  lO*^.  Total  air  sparging  costs  for  1  x  10'^ 
would  drop  1%.  Active  extraction  costs  would  drop  13%.  The  only  other  change  would  be 
a  slight  decrease  in  effectiveness  and  increase  in  implementability,  since  the  remediation 
would  be  a  smaller  system  that  would  have  less  effect. 

11.4.5  Change  Significant  Risk  Level  from  1  x  10*^  to  IQr^ 

The  change  here  has  the  same  effect  as  1  x  lO*^  excq>t  that  in  this  case  no 
groundwater  would  require  treatment,  since  no  area  of  groundwater  drives  a  1  x  1(1*  risk. 
This  would  eliminate  all  costs  of  treating  groundwater  under  the  air  sparging  and  active 
extraction  alternative.  Seeps  would  still  have  to  be  treated  since  these  seeps  cause  ecological 
risks  (e.g.,  visible  sheens)  that  would  not  be  affected  by  this  change  in  health  risk. 

11.4.6  Change  Implementation  Time  From  30  to  5  Years 

In  the  alternatives  analysis,  it  was  generally  assumed  that  a  30-year  period 
would  be  required  to  achieve  remediation  objectives  when  implementation  of  each  alternative 
began.  Thirty  years  is  commonly  used  in  feasibility  studies  to  compare  alternatives.  The 
actual  time  to  achieve  clean-up  levels  can  vary,  depending  on  the  success  of  the  treatment 
method  employed.  This  analysis  assumed  that  all  remedial  objectives  can  be  achieved  in  five 
years.  This  assumes  that  no  additional  COCs  in  groundwater  upgradient  from  OU  S  require 
treatmoit  after  the  five-year  period.  This  analysis  also  assumes  no  further  need  to  monitor 
soil  and  groundwater  after  the  five  years.  The  analysis  concluded  a  cost  reduction  of  49  to 
68%  for  the  alternatives.  The  savings  is  from  reduced  long-term  monitoring  costs.  Also, 
alternatives  with  expensive  O&M  (active  extraction)  also  have  larger  cost  savings.  Low 
monitoring  and  O&M  alternatives  have  smaller  cost  savings. 
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11.4.7  Chance  Implonentation  Time  Frmn  30  to  10  Years 

This  analysis  is  the  same  as  above  except  that  10  years  instead  of  5  years  is 
selected  for  the  treatment  period.  The  cost  reductions  range  from  32  to  45%.  The 
relationship  to  monitoring  and  O&M  are  the  same  as  above. 

11.S  Comparative  Analysis 

The  comparative  analysis  was  performed  in  a  three-step  process: 

•  To  help  address  the  affected  areas  of  impact  at  OU  S,  the  OU  was 
divided  into  three  geographic  areas; 

•  The  multi-media  alternatives  were  developed  for  each  area;  and 

•  The  multi-altematives  were  evaluated  and  compared  to  each  other  using 
the  CERCLA  criteria. 

While  most  multi-media  alternatives  are  applicable  to  all  three  areas,  some  alternatives  are 
not  applicable  to  specific  areas;  and  the  cost  for  each  alternative  varies  by  area.  Brief 
descriptions  of  the  geographic  areas  are  provided  below. 

11.5.1  Geographic  Areas  of  OU  5 

Evaluating  the  effectiv.''r.ess,  implementability,  and  cost  of  remedial  alterna¬ 
tives  depoids  upon  the  type  and  the  physical  setting  of  the  contaminated  media  (soil, 
groundwater,  or  seeps)  within  the  different  geographic  areas  of  OU  S.  The  OU  can  be 
roughly  divided  into  three  geographic  areas,  labeled  Western,  Central,  and  Eastern,  as  shown 
on  Figure  11-22.  Each  of  these  areas  are  discussed  below.  While  each  of  the  geogrt^hic 
areas  had  soil,  groundwater,  and  seep  water  to  be  remediated,  the  volumes  and  locations  of 
the  contaminated  media  are  different  within  each  area. 
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Western  i  Central  i  Eastern 
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Figure  11-22.  Geographical  Areas  of  OU  5 


Western  Area 


The  physical  aspects  of  the  Western  Area  include  a  steep  bluff  leading  to  a  flat 
area  just  north  of  a  railroad.  The  bluff  shows  signs  of  slope  failure  in  the  past.  The  indus¬ 
trial  area  is  located  immediately  to  the  south  of  the  railroad  tracks.  Ship  Creek  is  located 
over  600  feet  south  of  this  area. 

Groundwater  impacts  in  this  area  result  in  an  excess  lifetime  cancer  risk  of 
greater  than  1  x  10^  with  the  plume  estimated  to  exceed  1,000  feet  in  width.  There  is  also 
an  area  where  hydrocarbons  exceed  soil  clean-up  levels,  and  where  there  are  numerous  seeps 
along  the  face  of  the  bluff.  Soil  contamination  exists  at  the  10-  to  12-foot  depth  below  the 
surface.  The  soil  and  groundwater  contamination  are  collocated  within  the  Western  Area. 

Central  Area 

Central  OU  S  has  features  similar  to  the  Western  Area:  a  steep  bluff  with 
railroad  tracks  at  the  toe  of  the  slope.  The  bluff  shows  signs  of  slope  failure  in  the  past.  A 
snowmelt  water  retention  pond  is  located  in  this  area.  Ship  Creek  is  located  approximately 
2S0  feet  south  of  the  central  part  of  the  Central  Area. 

There  are  some  seeps  along  the  face  of  the  bluff  in  the  central  part  of  this  area 
(see  Figure  11-22).  A  relatively  small  area  of  TFH  contamination  is  found  near  the  seeps. 
There  are  also  two  groundwater  contaminant  plumes  with  excess  lifetime  cancer  risk  greater 
than  1  X  1(^  within  the  Central  Area.  The  groundwater  contaminant  plumes  are  relatively 
narrow  compared  to  the  Western  Area  and  appear  physically  separated  from  the  areas  of  soil 
contaminatitm. 
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Eastern  Area 


Eastern  OU  S  includes  the  beaver  pond.  The  bluff  in  this  area  is  more  gently 
sloping  than  in  the  other  areas.  The  area  at  the  toe  of  the  bluff  is  a  wetland  consisting  of 
cascading  ponds  in  the  beaver  pond  area.  Ship  Creek  is  located  approximately  SO  feet  south 
of  the  beaver  pond. 

In  the  Eastern  Area,  there  are  no  areas  where  the  TFH  contamination  in  soil 
exceeds  soil  clean-up  levels.  Northeast  of  the  beaver  pond  is  an  area  where  the  groundwater 
contamination  results  in  an  excess  lifetime  cancer  risk  of  greater  than  1  x  10^.  The  plume  is 
estimated  to  be  in  excess  ot  1,000  feet  in  width.  There  are  also  seeps  at  three  locations 
along  the  bluff. 

11.5.2  Multi-Media  Alternatives  Development 

The  water  and  soil  alternatives  have  been  combined  into  multi-media  alterna¬ 
tives  as  shown  in  Table  11-S.  This  table  was  developed  taking  into  consideration  which 
individual  alternatives  would  be  applicable  for  each  geographic  area. 

Western  Area 

All  multi-media  combinations,  except  one,  are  applicable  to  the  Western  Area, 
which  has  contaminant  concerns  for  seeps,  groundwater,  and  soil  (10-to  12-foot  depth).  Air 
Sparging  with  Soil  Vt^r  Extraction  and  Bioventing  are  not  combined  in  the  Western  Area 
because  the  soil  and  groundwater  contamination  are  collocated  in  this  area.  Air  sparging 
provides  the  moisture  and  oxygen  required  by  bioventing  without  additional  cost  or  facilities, 
and  vapor  extraction  will  remove  volatile  contaminants  from  the  soil  before  significant 
biological  degradation  can  occur. 
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Table  11-5 
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Central  Area 


All  multi-media  combinations  are  applicable  to  the  Central  Area,  which  has 
contanunation  concerns  for  seeps,  groundwater,  and  shallow  soil  (<  10  feet  BGS). 

Eastern  Area 

Soil  contamination  was  not  identified  as  a  contaminant  concern  m  the  Eastern 
Area;  therefore,  soil  treatment  alternatives  are  not  ^licable  to  this  area. 

11.5.3  Comparative  Analysis 

A  comparative  analysis  of  the  media-specific  alternatives  is  shown  in  Table 
1 1-6.  The  relative  numerical  values  for  each  of  the  first  six  criteria  are  shown;  the  seventh 
criterion,  cost,  expressed  in  millions  of  dollars,  is  shown  separately  for  each  geogr^hic 
area.  The  numerical  values  were  developed  in  Sections  11.3  which  discussed  the  strengths 
and  weaknesses  of  each  alternative  for  remediation  of  water  and  soil. 

Table  11-7  shows  the  comparison  of  all  possible  combinations  of  multi-media 
alternatives  for  each  geographic  area.  As  shown,  the  alternatives  for  seq)s  and  groundwater 
apply  to  all  three  areas  of  OU  5.  The  soil  alternatives  only  apply  to  the  western  and  central 
areas.  However,  for  comparative  purposes,  the  analysis  was  performed  for  the  eastern  area 
using  "no  action”  for  the  soils.  The  relative  numerical  values  givoi  for  each  of  the  seven 
criteria  (excq>t  cost)  ate  an  average  of  the  media-specific  alternative  values  which  have  been 
combined.  For  instance,  in  Table  11-7,  the  score  for  protection  of  human  health  and  the 
environment  for  the  natural  attenuation/degradation  for  seeps,  groundwater,  and  soil  (2)  is  an 
average  of  the  seq>  (0),  groundwater  (3)  and  soil  (3)  scores.  For  costs,  the  total  cost  of  the  multi 
media  alternative  was  used  to  determine  the  ranking.  The  absolute  value  of  cost  (to  within 
$1(X),(XX))  is  shown  next  to  each  cost  score. 
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Table  11-6 

Comparative  Analysis  for  Media-Specific  Remedial  Alternatives 
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Table  11-7 
(Continued) 
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Air  Sparg  Activ  Caib  Tit  Nat  Deg  (W+C) 
Soil  Vap  No  Action  (E) 


(Continued) 


1)  Criteria  for  Agency  and  Community  Acceptance  have  not  been  evaluated  at  thii  time.  These  criteria  will  be  evaluated  in  the  Record  of  Decision. 

2)  The  total  score  is  the  sum  of  the  seven  effectiveness,  implemenlability  and  cost  scores. 

3)  The  Eflectiveness/Cost  Quotient  provides  an  indication  of  the  bene&  provided  in  relation  to  the  cost  of  each  alternative.  The  effectiveness  numerator  is  the 
sum  of  the  five  effectiveness  scores.  The  cost  denominator  is  the  total  estimated  cost  of  each  alternative,  in  $  million. 

4)  The  four  top  scores  for  effcctiveness/cost  quotient,  for  each  area,  have  been  highlighted  along  with  the  corresponding  remedial  alternative. 


Table  11-7 
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To  aid  in  comparing  alternatives.  Table  11-7  also  includes  the  total  score  and 
effectiveness  to  cost  quotients  for  each  multimedia  alternative.  The  total  score  is  the  sum  of 
the  seven  criteria  scores.  The  effectiveness-to-cost  quotient  is  the  sum  of  the  five 
effectiveness  criteria  divided  by  the  total  cost  (in  million  dollars).  The  higher  the  cost 
quotient,  the  more  cost  effective  the  alternative.  To  assist  in  identifying  preferred 
alternatives,  effectiveness-to-cost  quotients  provide  a  qualitative  comparison  of  the  ability  of 
the  alternative  to  provide  remediation  versus  the  cost  required  to  achieve  the  remedial  goals. 
Although  Protectiveness  of  Human  Health  and  the  Environment  is  a  summary  of  long-term 
effectiveness,  short-term  effectiveness,  and  compliance  with  ARARs,  it  is  used  as  a  separate 
factor  to  emphasize  the  importance  of  the  three  individual  factors.  The  EPA  CERCLA 
Manual  indicates  that  all  nine  criteria  should  be  separately  evaluated. 

The  multi-media  alternatives  (Table  1 1-7)  are  typically  grouped  into  sets  of 
four  alternatives  to  aid  in  review  of  the  information  presented.  Each  grouping  has  a  consis¬ 
tent  set  of  seep  and  groundwater  alternatives;  only  the  soil  alternative  varies  within  the 
group. 


11.5.4  Limitations  of  Comparative  Analysis 

The  comparative  analysis  is  limited  by  several  assumptions.  First,  it  assumes 
that  all  three  pathways  are  of  equal  importance.  Similarly,  it  assigns  equal  importance  to 
each  CERCLA  criteria  over  another  rather  than  trying  to  rank  one  above  another.  The 
analysis  also  does  not  quantify  synergistic  effects  between  combinations  of  soil,  seep,  and 
groundwater  altmatives.  Finally,  the  comp^tive  analysis  relies  on  the  five  subjective,  not 
objective,  scores  for  the  balancing  factors  for  each  media-specific  alternative. 

The  best  overall  remedial  approach  for  OU  S  may  not  necessarily  include  the 
"best"  or  highest  scoring  remedial  alternative  for  all  three  geographical  areas.  Ultimately, 
the  Air  Force,  regulatory  agoides,  and  the  community  must  det^mine  which  alternative,  or 
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set  of  alternatives,  is  most  desirable  based  on  effectiveness,  implementability,  acceptability, 
and  cost. 


11.5.5  Conclusion  of  Comparative  Analysis 

Below  is  provided  a  summary  discussion  of  how  each  of  the  various  alterna¬ 
tives  rate  for  criteria,  as  well  as  for  the  "total  score”  and  "effectiveness  to  cost  quotients.” 

Protection  of  Human  Health  and  the  Environment.  An  important  considera¬ 
tion  for  this  criterion  is  that  there  are  no  current  receptors  exposed  to  groundwater. 
Notwithstanding  this  current  setting,  protection  of  human  health  and  the  environment  scores 
ate  higher  for  alternatives  that  actively  treat  the  water.  Alternatives  that  do  not  provide  for 
treatment  of  either  seeps  or  groundwater  score  lowest  because  they  do  not  provide  protection 
from  contact  with  seep  contamination  and  because  of  the  potential  for  discharge  of 
contaminants  from  both  seeps  and  groundwater  to  natural  wetlands  and  Ship  Creek.  The  use 
of  institutional  controls  does  not  provide  additional  protection  of  human  health  and  the 
environment.  The  use  of  passive  extraction  to  collect  seep  water  for  treatment  improves 
protection,  although  the  method  of  treatment,  wetlands  versus  activated  carbon,  does  not 
effect  protectiveness.  Active  groundwater  treatment  alternatives  (i.e.,  air  sparging  with  soil 
vapor  extraction  and  extraction  with  air  stripping)  provide  the  highest  levels  of  protection 
because  they  provide  protection  through  interception  and  treatment  of  contaminants  in  both 
the  seeps  and  groundwater.  Similarly,  the  use  of  bioventing  to  treat  all  soil  improves 
protection  ovct  the  use  of  natural  degradation  or  biopiling  alternatives  because  bioventing 
should  reduce  contamination  in  all  soil  (both  shallow  and  deq>)  to  levels  considered 
protective. 


Compliance  with  Appropriate  ARARs.  Potential  ARARs  scores  are  higher 
for  alternatives  that  either  actively  treat  groundwater  (and  therefore  seeps)  or  which  provide 
institutional  controls  that  limit  use  of  groundwater.  Alternatives  that  actively  treat  the 
groundwater,  such  as  air  sparging  or  extraction  with  air  stripping,  or  that  provide  passive 
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extraction  of  seeps  and  institutional  controls  to  limit  use  of  the  groundwater,  provide  the 
highest  level  of  compliance  with  potential  ARARs.  Some  level  of  compliance  with  potential 
ARARs  is  achieved  for  those  alternatives  that  treat  seeps  (e.g.,  passive  extractitm)  but  do  not 
provide  institutional  controls  for  groundwater;  these  alternatives  will  reduce  contaminant 
levels  in  seeps  to  acceptable  levels.  Similarly,  those  alternatives  that  do  not  treat  seq>s,  but 
which  provide  institutional  controls  for  groundwater,  provide  some  level  of  compliance  with 
potential  ARARs  because  they  limit  use  of  the  groundwater.  Bioventing  of  soil  improves 
compliance  with  potential  ARARs  for  all  alternatives  because  it  should  reduce  contaminants 
in  all  soil  to  acceptable  levels. 

Long-Tenn  Effectiveness  and  Permanence.  These  scores  are  all  relatively 
similar,  since  all  alternatives  should  be  substantially  effective  in  the  long  term.  None  of  the 
alternatives  is  expected  to  produce  toxic  by-pnxlucts,  assuming  carbon  treatment  alternatives 
use  thermal  regeneration  to  destroy  contaminants  collected  by  the  carbon.  Alternatives 
relying  solely  on  natural  attenuation  and  degradation  processes  may  be  the  least  effective 
because  there  may  be  insufficient  residence  time  to  successfully  degrade  the  contaminants 
before  discharge  to  natural  wetlands  and  Ship  Creek.  The  highest  level  of  long-term  effec¬ 
tiveness  and  permanrace  is  achieved  by  those  alternatives  that  actively  extract  and  treat  both 
groundwater  and  seeps. 

Reduction  in  Toxicity,  Mobility,  and  Volume  through  Treatment.  Those 
alternatives  that  provide  for  active  treatment  of  the  groundwater  and  soil  provide  the  greatest 
reductions  in  toxicity,  mobility,  and  volume  because  all  contaminant  sources  are  treated; 
these  alternatives  will  by  their  nature  also  treat  the  seeps.  Those  alternatives  that  only 
provide  for  treatmoit  of  seeps  and  soil  are  less  effective  at  reducing  the  toxicity,  mobility, 
and  volume  of  the  contaminants  because  contaminants  in  the  groundwater  are  not  actively 
treated.  Alternatives  that  treat  only  seqjs  or  soil,  but  not  both,  provide  little  reduction;  while 
alternatives  that  rely  on  natural  attenuation  and  degradation  for  all  media,  by  defiiution, 
provide  no  reduction  through  treatment. 
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Short-Term  Effectiveness.  Short-term  effectiveness  is  primarily  affected  by 
whether  water  treatmrat  is  provided.  Those  alternatives  that  treat  either  the  seeps  or  ground- 
water  are  effective  in  the  short  term  because  they  will  immediately  begin  to  reduce  the  poten¬ 
tial  for  contact  with  contaminated  water.  Providing  either  institutional  controls  or  treatment 
for  soil  increases  the  short-term  effectiveness.  Alternatives  that  rely  solely  on  natural  attenua¬ 
tion  and  degradation  for  the  water  and  soil  are  the  least  effective  in  the  short-term  because 
the  potoitial  for  contact  with  contaminated  media  will  remain. 

Implementability.  All  alternatives  should  be  implementable.  Some  reduction 
in  implementability  may  occur  for  biopiling,  bioventing,  and  wetlands  treatment  alternatives 
because  the  cold  climate  may  reduce  the  ability  to  implement  these  alternatives  during  winter 
months.  Alternatives  that  actively  treat  the  groundwato*  may  be  difficult  to  implement  due  to 
reinjection  system  limitations. 

Cost.  Cost  estimates  are  primarily  affected  by  selection  of  water  treatment  alterna¬ 
tive.  Soil  alternative  treatment  costs  are  negligible,  compared  to  soil  monitoring  costs,  since 
volumes  are  small.  Alternatives  that  rely  on  natural  attenuation  for  the  seeps  and 
groundwater  are  the  least  expensive;  they  are  estimated  from  $2.8  to  $3.0  million  in  the 
Western  Area,  and  from  $1.9  to  $2.4  million  in  the  Central  and  Eastern  Areas.  The  use  of 
passive  extraction  and  activated  carbon  to  treat  seeps  is  estimated  to  increase  costs  by 
£q)proximately  $0.4  million  over  the  baseline  cost  in  all  areas;  the  additional  costs  are  for 
construction  of  the  extraction  system  and  carbon  usage.  The  use  of  passive  extraction  and 
constructed  wetlands  to  treat  seeps  is  estimated  to  increase  costs  by  approximately  $0.2 
million  over  the  baseline  cost  in  all  areas;  the  additional  costs  are  for  construction  of  the 
extractitm  system  and  wetlands.  This  alternative  has  a  major  boiefit  in  that  the  constructed 
wetlands  already  plaimed  as  the  presumptive  remedy  for  the  Snowmelt  Pond  also  serves  as 
the  remedy  for  treating  all  water  ffom  seeps.  Since  the  Snowmelt  Pond-constructed  wetlands 
are  included  as  a  cost  in  every  alternative,  this  greatly  reduces  overall  costs  for  the 
constructed  wetlands  alternative.  Alternatives  that  actively  treat  all  groundwater  are 
substantially  more  expoisive,  especially  in  the  Western  and  Eastern  Areas,  because  of  the 
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larger  volumes  of  water  handled.  Active  extraction  with  air  stripping  and  carbon  treatment  is 
estimated  to  increase  costs  over  the  baseline  by  $6.8  million  in  the  Western  Area,  $12.5 
million  in  the  Eastern  Area,  and  $2.0  million  in  the  Central  Area.  Air  purging  with  soil 
vapor  extraction  and  activated  carbon  treatment  is  estimated  to  increase  costs  over  the 
baseline  by  $8.5  million  in  the  Western  Area,  $3.5  million  in  the  Central  Area,  and  $5.5 
million  in  the  Eastern  Area.  The  use  of  biopiling  and  bioventing  to  treat  surface  soil 
increases  cost  only  slightly  (<$200,000)  over  the  baseline  of  $2.8  million  in  the  Western 
Area  and  $2.2  million  in  the  Central  Area. 

Total  Score.  Total  scores  are  primarily  affected  by  the  level  of  treatment 
provided  and  cost.  Alternatives  providing  treatment  of  seeps  and/or  groundwater  score 
higher  than  those  which  use  natural  attenuation;  however,  the  higher  cost  of  actively  treating 
all  groundwater  tends  to  off-set  the  increased  effectiveness  of  these  alternatives.  The  use  of 
biovoiting  to  treat  all  soil  also  increases  die  total  score  substantially  over  natural  degradation 
or  biopiling  alternatives  because  of  increased  effectiveness.  The  use  of  institutional  controls 
for  groundwater  and  soil,  as  well  as  biopiling  of  soil,  provide  only  a  marginal  increase  in 
total  score. 


Cost-Effectiveness.  The  effectiveness-to-cost  quotients  are  primarily  affected 
by  increased  effectiveness  for  treatment  of  seeps  over  natural  attenuation,  the  difference  in 
cost  between  activated  carbon  (che^r)  and  constructed  wetlands  (more  expensive)  for 
treatment  of  seqis,  and  high  costs  for  active  treatment  of  groundwater;  soil  alternatives  have 
less  effect  on  the  overall  effectiveness-to-cost  quotient.  The  highest  quotirats  in  all  three 
areas  of  OU  5  are  for  alternatives  that  treat  seeps  using  activated  carbon.  The  increased 
effectivaiess  of  treating  seq)s,  using  constructed  wetlands  over  the  use  of  natural  attenuation, 
is  partially  offset  by  the  increased  cost.  The  high  cost  for  active  groundwater  treatment 
alternatives  in  the  Western  and  Eastern  Areas,  where  there  are  large  groundwatn  contami¬ 
nant  plumes,  reduces  the  cost  effectivoiess  of  these  alternatives  when  compared  with  all 
oth^  altonatives.  The  Coitral  Area  has  smaller  groundwater  plumes  which  require  less  cost 
to  treat,  resulting  in  active  treatment  being  more  cost  effective  than  natural  attoiuation,  but 
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less  cost  effective  than  passive  extraction  of  seeps.  When  selecting  preferred  alternatives, 
consideration  should  be  givm  to  including  institutional  controls.  For  groundwater,  the  use  of 
institutional  controls  when  selecting  natural  attenuation  of  the  groundwater  increases  the  cost 
effectiveness  of  all  alternatives  using  natural  attenuation  or  passive  extraction  of  seeps. 
However,  it  is  difficult  to  fully  evaluate  the  cost  for  institutional  controls.  Currently  the 
water  is  not  used;  providing  a  replacement  water  source  should  a  future  user  arise  could 
increase  costs. 


As  with  water  alternatives,  the  use  of  institutional  controls  for  soil  provides  an 
increase  in  the  effectiveness-to-cost  quotient  because  of  the  low  estimated  cost.  The  use  of 
bioventing  and  biopiling  appears  to  have  a  positive  effect  on  the  effectiveness-to-cost  quotient 
since  only  a  small  area  of  soil  contamination  requires  remediation. 

Summary 

While  the  purpose  of  this  FS  is  not  to  recommend  the  "best"  remedial 
alternative,  an  analysis  of  effectiveness/cost  quotient  can  give  an  indication  of  the  most 
promising  alternatives.  Below  are  indicated  the  four  alternatives  that  sco.ed  highest  for  each 
area,  with  their  attendant  effectiveness/cost  quotients. 

Western  Area 

EffogtivCTgss/Cost  Qwotignt 

1)  6.3  Passive  extraction  with  constructed  wetlands  for  seeps/natural  attenua¬ 

tion  with  institutional  controls  for  groundwater/bioventing  for  soils. 

2)  6.2  Passive  extraction  with  constructed  wetlands  for  seeps/natural 

attenuation  for  groundwater/bioventing  for  soils. 

3)  5.9  Passive  extraction  with  activated  carbon  for  seeps/natural  attenuation 

with  institutional  controls  for  groundwater/bioventing  for  soils. 
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5.9  Passive  extraction/activated  carbon  treatment  for  seq)s,  natural 

attenuation  with  institutional  controls  for  groundwater,  and  bioventing 
for  soil. 


Central  Area 


Effectiveness/Cost  Quotient 


1) 

2) 


3) 


7.7  Passive  extraction  with  constructed  wetlands  for  seeps/natural 
attenuation  for  groundwater/bioventing  for  soils. 

7.6  Passive  extraction  with  constructed  wetlands  for  seeps/natural 

attenuation  with  institutional  controls  for  groundwater/bioventing  for 
soils. 

7. 1  Four  multimedia  options  tied,  all  of  which  include  passive  extraction 
with  either  constructed  wetlands  or  activated  carbon. 


Eastern  Area 

Effectiveness/Cost  Quotient 


1) 

8.9 

Passive  extraction  with  constructed  wetlands  for  seeps/natural 
attenuation  with  institutional  controls  for  groundwater. 

2) 

8.8 

Passive  extraction  with  constructed  wetlands  for  seeps/natural 
attenuation  for  groundwato*. 

3) 

8.1 

Passive  extraction  with  activated  carbon  for  seeps/natural  attenuation 
with  institutional  controls  for  groundwater. 

4) 

8.0 

Passive  extraction  with  activated  carbon  for  seeps/natural  attenuation 
for  groundwater. 

In  aU  three  areas,  the  alternative  using  passive  extraction  of  seeps  with 
treatment  by  constructed  wetlands  scored  highest.  Constructed  wetlands  scored  highest 
because  the  sunk  cost  of  the  presumptive  remedy  for  the  Snowmelt  Pond  (also  a  constructed 
wetlands),  which  is  included  as  an  element  of  each  alternative,  does  not  have  to  be  included 
twice  in  this  alternative.  The  use  of  institutional  controls  or  natural  attenuation  for  the 
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groundwater  and  bioventing  for  the  soil  is  also  frequently  indicated  as  a  component  of  these 
higher  ranking  alternatives.  These  consistent  approaches  result  because  the  current  threats  to 
human  health  and  the  environment  are  limited  in  OU  S  and  because  of  assumptions  used  in 
the  analysis  of  alternatives.  Both  groundwater  and  soil  are  not  considered  significant  threats 
to  human  health  because  the  groundwater  is  not  currently  used  and  because  there  is  limited 
potential  for  contact  with  contaminated  soil  on  base.  In  addition,  the  soil  contamination  is 
primarily  a  concern  for  groundwater  contamination  rather  than  a  toxic  threat  to  humans. 
Therefore,  it  is  assumed  that  using  institutional  controls  to  prevent  future  uses  of  the 
groundwater  and  soil  will  provide  the  necessary  protection  and  compliance  with  potential 
ARARs  for  these  pathways.  On  the  other  hand,  seeps  pose  a  potential  threat  to  vegetation  on 
the  bluffs,  the  wetlands  south  of  OU  S,  and  serves  as  a  potential  pathway  for  human  contact. 
This  results  in  the  selection  of  alternatives  which  treat  seeps  in  order  to  be  effective 
solutions. 


Treatment  of  soil  by  either  bioventing  or  biopiling  (which  scored  just  behind 
bioventing)  is  indicated  as  preferable  to  natural  degradation  or  institutional  controls  for  the 
Western  and  Central  Areas.  The  relatively  small  volumes  of  soil  make  treatmrat  costs  low, 
compared  to  the  high  costs  of  on-going  monitoring.  The  soil  in  the  Central  Area  is  likely 
more  effectively  treated  by  bic^iling,  since  it  is  very  close  to  the  surface  and  easily  exca¬ 
vated.  The  soil  in  the  Western  Area  is  deeper  (10  to  12  feet  deep)  and  may  be  more  effec¬ 
tively  biovented.  A  depth  of  10-12  feet  is  borderline  for  easy  excavation,  especially  in  a 
bluff  area.  This  may  make  excavation  of  the  Western  Area  soils  for  biopiling  difficult  to 
implement. 


Natural  attenuation  of  seeps  in  the  eastern  area  is  preferable  over  constructed 
wetlands  alternatives  because  of  the  demonstrated  natural  attenuation  ability  of  the  Beaver 
Pond.  Also,  though  passive  extraction  is  an  implementable  option  in  OU  S,  it  would  be  less 
implementable  in  the  eastern  area  because  of  the  close  proximity  of  the  Beaver  Pond  to  the 
bluff.  The  scoring  approach  was  based  on  applying  the  alternatives  across  the  entire  OU,  so 
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this  localized  difficulty  of  implementing  passive  extraction  in  the  Beaver  Pond  is  not  totally 
reflected  in  the  effectiveness  to  cost  quotient. 

As  stated  earlier,  the  evaluation  of  alternatives  by  using  effectiveness/cost 
quotients  cannot  be  relied  on  to  select  the  "best"  alternative  due  to  the  numerous  assumptions 
made  (e.g.,  assigning  equal  weight  to  each  criteria).  However,  it  can  provide  a  useful  cut  of 
the  more  preferable  alternatives.  The  remainder  of  the  CERCLA  process  (i.e..  Proposed 
Plan,  agency/public  input,  and  Record  of  Decision)  will  determine  the  preferred  alternative. 
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Appendix  A 

LABORATORY  RESULTS  ON  POTABLE  WATER  SUPPLY 
FOR  EQUIPMENT  DECONTAMINATION 


ROY  F.  WESTON  INC. 

INORGANICS  DATA  SUMMARY  REPORT  08/21/92 
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WORK  ORDER:  0000-00-00-0000 
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Barium,  Total 
Beryllium,  Total 
Calcium,  Total 
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Cobalt,  Total 
Chromium,  Total 
Copper.  Total 
Iron.  Total 
Mercury,  Total 
Potassium,  Total 
Magnesium,  Total 
Manganese,  Total 
Molybdenum,  Total 
Sodium,  Total 
Nickel.  Total 
Lead,  Total 
Antimony,  Total 
Selenium,  Total 
Thallium,  Total 
Vanadium,  Total 
Zinc,  Total 
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Laboratory  results  for  potable  water  supply  used  for  equipnent  decon¬ 
tamination.  HYDRANT  #1  is  the  Elmendorf  AFB  fire  hydrant  located  at 
intersection  of  Cedar  and  Prune  Sts.  Sampling  was  performed  by 
Jacobs  Engineering  in  August,  1992. 
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Appendix  B 
SOIL  BORING  LOGS 


HILL  , 


PROJECT  NUMBER 
ANC3I026.H3.60 


BORING  NUNBER 

OU5SB-I8 


SOIL  BORING  LOG 


SHEET  1  OF  2 


PROJECT  Eimendorf  AFB  -  OU5 _ i  nrATTnu  S.E.  Corner  of  Corps  Building/EAFB 

ELEVATION - DRILLING  CONTRACTOR  _ 

DRILLING  METHOD  AND  EQUIPMENT  HSA.  B6I  Mobile  Drill  Rig.  4.2S"  ID  Augers _ 

WATER  LEVELS  34.2'  on  8/i2/92 _ 8/12/92  0815  pii>n<;u  8/12/92  1600  ,  nfiRPa  Rob  Crotty 


— .  1 

: 

1  SAMPLE 

STANDARD 

DCIktC  TO  A  T 

^UJ 

®o 

1 

INTERVAL 

(FT) 

o 

>- 

ac 

LU 

rcNb 1  HA  1  ION 
TEST 
RESULTS 

x< 

►-U. 

0.0: 

UJD 

oco 

TYPE  A 
NUMBEI 

RECOVI 

(FT) 

e-  -6‘  -e*  -e* 

(N) 

SOIL  DESCRIPTION 

COMMENTS 

SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 

OR  CONSISTENCY,  SOIL  STRUCTURE. 
MINERALOGY 

DEPTH  OF  CASING.  DRILLING  RATE 
DRILLING  FLUID  LOSS 

TESTS  AND  INSTRUMENTATION 

2.0  .SILT.  (MLI.Nght  brown,  dry.  soft  to  firni. 
no  dry  strength,  non  plastic:  ocassionally 
organics  including  rootlets,  debris-filled 
cavities. 


From  5.0  to  11.1" 


brown,  dry  becoming  moist  at  3.2  ,  medium 
dense,  subrounded  gravel  to  3“  diameter 
with  fine  to  medium  subangular  sand,  trace 
nonplastic  silt  and  occasional  subrounded 
cobble  and  occasional  organic  layers  to 


From  11.1  to  16.0" 

POORLY  fiBADED.  SAND.  (SP),  brown,  moist, 
medium  dense,  fine  to  coarse  subangular 
sand  with  trace  nonplastic  silt. 


From  16.0' 


brown,  noist,  very  dense,  subrounded 
gravel  to  2”  diameter,  fine  to  medium 
subangular  sand  with  trace  non  plastic  silt, 
occasional  coal  seams  to  2”  thick. 


same  as  above. 


Strong  product  odor  at  35'.  HNu«t90 
ppm 

Cuttings  collected  and  inspected  from 
flights  from  0  to  5'. 


lam  HILL, 


PROJECT  NUMBER 

BORING  NUMBER 

ANC3I026.H3.60 

OU5SB-I8 

SHEET  2  OF  2 

SOIL  BORING  LOG 


PROJECT  Elmenoof)  AFB  -  0U5  _ LOCATI 

ELEVATION  - DRILLING  CONTRACTOR 

DRILLING  METHOD  AND  EQUIPMENT  HSA,  B6t  Mobile  Drill  Rig.  A.ZS"  ID  Augers _ 

WATER  IFVPIR  34.g' on  8/l?/92 _ START  8/12/92  0815 


_ I  nrATTnM  S.E.  Comer  of  Corps  Buiidiog/EAFB 

DRILLING  CONTRACTOR  _ 


8/12/92  1600 


LOGGER  Cfolty 


PROJECT  NUMBER 

ANC3I026.H3.60 


BORING  NUMBER 

OU5SB-I9 


SOIL  BORING  LOG 


SHEET  1  OF  2 


PROJECT  Elmendorf  AFB  -  OU5 _ 

ELEVATION  _ 

DRILLING  METHOD  AND  EQUIPMENT  ^^SA.  B61 
WATER  LEVELS  39.0  ~  on  B/IO/92 _ 


STANDARD 

.PENETRATION 

TEST 

RESULTS 


- LOCATION 

- DRILLING  CONTRACTOR  _ 

Mobile  Drill  Rig,  4.25"  ID  Augers _ 

_ START  8/10/92  lOIS  8/11/92 


1815  logger  Cfotly 


SAMPLE 

DEPTH  BELOi 
SURFACE  (F 

INTERVAL 

(FT) 

TYPE  AND 
NUMBER 

RECOVERY 

(FT) 

6‘  -6'  -6’  -6‘ 
(N) 


l-SS  2  4  12-17-24-41 

^  ^  (41) 


2-SH  25  24-67-73-65 

^  ^  (140) 


SOIL  DESCRIPTION 

COMMENTS 

SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 

OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 

depth  of  casing.  DRILLING  RATE 
DRILLING  fluid  LOSS 

TESTS  AND  instrumentation 

^1 

I 


3-sh  2.4 


4-SH  2.5 


4-36-89-100 

(125) 


7-SH  0.7  above 


ORGANIC  MATERIAL.  (PT).  to  0  T 
From  0.1  to  2.0' 

SANDY  SILT.  (ML),  light  broMn.  dry.  dense, 
nonplastic  silt  with  very  fine  to  medium 
sand;  trace  organics  including  rootlets  and 
cavities  throughout. 

From  2.0  to  7.0' 

SILTY  GRAVEL  WITH  SAND.  (GM).  light 
brown,  dry  becoming  moist,  dense  to  very 
dense;  subrounded  gravel  to  2.0  '  diameter 
with  nonplastic  silt  and  very  fine  to  medium 
subangular  sand;  trace  organics  including 
rootlets  and  cavities  from  2.0  to  3.5  ft. 

From  7.0'  to  12.5' 


brown,  moist  dense,  subround  gravel  to 
3.0"  diameter  with  fine  to  coarse 
subangular  sand  and  trace  nonplastic  silt. 


same  as  above. 


same  as  above. 

From  12.5  to  t3.0' 


same  as  above  with  occasional  subround 
cobble  to  4"  diameter. 

From  15.0'  to  17.5' 


17-59-62-51 

(121) 


Q_cu  p  c  16-29-31-50 
(60) 


10-SH  25 

lol) 


11-SH  2  5  23-36-33-56 

(69) 


No  sample  taken  in  17.5'  to  20.0'  interval. 


From  20.0'  to  25.5' 


brown,  moist,  very  dense,  medium  to 
coarse  subangular  sand  with  subrounded 
gravel  to  2"  diameter,  r  coal  lens  at  21.2', 


From  25.5'  to  41.0 

WELL  GRADED  SAND.  (SW),  brown,  moist, 
medium  dense,  medium  subangular  sand  with 
occasional  subrounded  gravel  to  0.2" 
diameter  and  1-2"  coal  lens. 


HNu  background=2  ppm 

Note:  No  product  odor,  HNu=lppm, 

LEL-OX 


Increasing  gravel  fraction  in  cuttings. 


Note:  Additional  0.5'  material  collected  m 
sampler  after  driving  and  counting 
required  2.0  ft.  therefore,  each  sampler 
is  driven  2.5'. 


Slight  weathered  hydrocarbon  odor  from 
7.3  to  15.0'.  HNu  reads  12. 0  ppm. 


Chemical  analysis  sample  5SB19-tO  taken 
from  10.0  -12.5'  in  5-SH. 


Sampler  refusal  at  6"  interval  from  12.5 
to  15.0. 

HNu  reads  3.0  ppm  at  12.5'  to  15.0'. 


HNu  reads  20.0  ppm  at  15.0'  to  17.0' 


Poor  recovery  from  15.0  to  17.5.  Chasing 
a  large  cobble  that  is  affecting 
recovery,  therefore.  I.  drill  to  20. C  and 
begin  drive,  2.  Log  cuttings  from  17  5  to 
20.0'. 


HNu  reads  42.0  ppm  at  27.5'to  30  0 


Note.  "Hit"  could  be  due  to  coal. 


PROJECT  NUMBER 

BORING  NUMBER 

ANC3I026.H3.60 

0U5SB-19 

SHEET  2  OF  2 

SOIL  BORING  LOG  1 

PROJECT  AFB  ~  OUS 

ELEVATION _ 

DRILLING  METHOD  AND  EQUIPMENT  NSA.  B6I 
WATER  LEVELS  39  0  '  on  8/10/92 _ 


sample  STANDARD 


- DRILLING  CONTRACTOR 

Mobile  Drill  Rig,  4.2S"  ID  Augers 


_ LOCATION 

Denali 


start  8/10/92  1015  PTMiqH  6/11/92 


.  LOGGER  8ob  Crotty 


sample 

INTERVAL 

(FT) 

TYPE  AND 
NUMBER 

RECOVERY 

(FT) 

SOIL  DESCRIPTION 

COMMENTS 

SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 

OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 

DEPTH  OF  CASING,  DRILLING  RATE 
DRILLING  FLUID  LOSS 

TESTS  AND  INSTRUMENTATION 

0  ^  6**16~32"50 

1a;  bH  Af.b 


13 -SH  2.5  ’^■'^(45^'^® 


t4-SH  2  5  12-16-16-22 

^  (32) 


tS-SH  2.5  '°''2,24)'^° 


16-SH  2.5 


17-SH  2.5 


18-SH  2.5 


19-SH  2  5  16”20"37-30 

(57) 


20-SH  2.5 


(SN).  same  as  above. 


,  (SN),  same  as  above. 


.  (SN),  same  as  above. 


Note:  Char^ge  to  300  lb.  hammer  Orive 
SH  sampler  at  35.0'. 


(SN).  same  as  above. 


becomes  wet  at  39.0‘. 


From  4l.0‘  to  45.0’ 


ilailiMlliin 


brown,  wet,  medium  dense,  meaii.m  to 
coarse  subround  sand  with  suba^gular 
gravel  to  0.4"  diameter,  occasional 
fractured  coal  particles  throughout. 


From  45.0'  to  51.5‘ 


brown,  wet.  medium  dense,  medium  to 
coarse  subangular  sand  with  trace 
subround  gravel  to  0.3"  diameter, 
occasional  subangular  coal  particles 
throughout. 


From  51.5'  to  52.5’ 

SILTY  CLAY.  (CL/ML).  Olive  gray,  dry  to 
wet.  fat  clay  with  slightly  plash:  silt, 
thixotropic. 


Free  water  encountered  at  39.0 


Potable  water  added  to  HSA  center  rod 
annulus  to  counteract  heave  for  17-SH. 


Again,  potable  water  added  to 
HSA/center  rod  annulus  to  counter 
heave  in  18-SH. 


Bootlegger  cove  formation. 


PROJECT  EliBcndorf  AFB  -  OU5 _ _ _  i  nPATinw  Operable  Unit  5  EAFB _ 

ELEVATION - DRILLING  CONTRACTOR  _ 

DRILLING  METHOD  AND  EQUIPMENT  HSA.  B61  Mobile  Drill  Rig.J.gS"  IQ  Augers _ 

MATER  LEVELS  3S.2  '  on  8/6/92 _ START  B/6/92  0956  PIAHW  6/6/92  1750  |  nra^PR  Rob  Cfotty 


SAMPLE 


STANDARD 

PENETRATION 

TEST 

RESULTS 


SOIL  DESCRIPTION 


SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 
OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 


From  0.4  to  20.0' 

SILT.  (ML),  light  brownish  buff,  dry,  medium 
stiff,  nonplastic. 


From  5.0'  to  7.0' 

SILTY  GRAVEL  WITH  SAND.  (GM),  dark 
brown,  moist,  medium  dense  to  dense, 
subround  gravel  to  3.0"  diameter  with 
medium  to  coarse  subangular  sand,  trace 
nonplastic  silt. 


From  10.0'  to  12.0' 


dark  brown,  moist,  medium  dense  to  dense, 
subround  gravel  to  3.0"  diameter  with 
medium  to  coarse  subangular  sand,  trace 
nonplastic  silt. 

From  12.0'  to  13.0' 


a»Itl:HacI;yjt|jiicI;>A*ia 


same  as  aoove. 


From  15.0’  to  U.O’ 


atW;IWtl;fJil^iltI;r 


same  as  above. 


From  20.0'  to  21.0' 


,  (GP).  same  as 


From  21.0'  to  22.0' 

POORLY  GRADED  SAND.  (SP).  brown,  moist, 
very  dense,  medium  to  coarse 
subsubangular  sand  with  occasional 
subangular  gravel  to  0.4"  diameter.  Coal 
seam  from  20.5'  to  20.8'. 


From  25.0'  to  27.0' 


From  27.5'  to  29.0' 


,  (SP),  same  as 


Drown,  moist,  dense  becoming  very  dense, 
medium  to  coarse  subround  sand  with 
subround  gravel  to  2"  diameter,  coal  seam 


COMMENTS 


depth  of  casing.  DRILLING  RATE 

DRILLING  FLUID  LOSS 

TESTS  AND  INSTRUMENTATION 


HNu  background  =  2ppm 


Drilling  action  becomes  harder.  Gravel  in 
cuttings. 


OVM  reads  5.0  ppm  at  12.0'  to  14.0'. 


HNu  =  1  ppm  at  1130 

OVM  reads  2.0  ppm  at  20.0'  to  22.0' 


OVM  reads  2.0  ppm  at  25.0'  to  27  O' 


rOi^H/LL, 


PROJECT  NUMBER 
ANC3I026.H3.60 


BORING  NUMBER 
0U5S8-20 


SOIL  BORING  LOG 


SHEET  2  OF  2 


PROJECT  Eltwcndorf  AFB  -  0U5 _ i  nrATTnuj  Operable  Unit  5  EAFB 

ELEVATION - DRILLING  CONTRACTOR  _ 

DRILLING  METHOD  AND  EQUIPMENT  HSA.  B6t  Mobile  Dfill  R19.4.2S"  IQ  Augers _ 

WATER  LEVELS  35.2  '  on  8/6/92 _ START  S/6/92  0956  ptmish  8/6/92  1750  1  nRRt 


WATER  LEVELS  35.2  '  on  8/6/92 


LOGGER  Sot>  Crolty 


PROJECT  NUMBER 
ANC3t026.H3.60 


BORING  NUMBER 

OU5SB-2I 


SOIL  BORING  LOG 


SHEET  t  OF  2 


PROJECT  Elmendorf  AFB  -  OU5 _ i  nrATTOM  SW  ot 

ELEVATION - GRILLING  CONTRACTOR  _ 

DRILLING  METHOD  AND  EQUIPMENT  HSA.  B61  Mobile  Dfill  Rig,  4.2S"  10  Augers _ 


EAFB  Power  Plant 


WATER  LEVELS  33.8  '  on  8/12/92 


-START  8/t2/92  1700  ftmthh  8/13/92  1705  i  nRRPP  Rot)  Crotty 


SAMPLE  1 

STANDARD 

PENETRATION 

TEST 

RESULTS 

< 

o 

i  >- 

1  LlJ 

INTERV 

(FT) 

TYPE  A 
NUHBEI 

RECOVI 

(FT) 

6'  -6'  -6*  -6* 
(N) 

SOIL  DESCRIPTION 

COMMENTS 

SOIL  NAME,  uses  GROUP  SYMBOL,  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 

OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 

DEPTH  OF  CASING.  DRILLING  RATE 
DRILLING  FLUID  LOSS 

TESTL  AND  INSTRUMENTATION 

12-23-30-32 

(53) 


18  48-32-34-30 

(66) 


16  39-22-22-18 

(44) 


10.0 

4-SH 

12.5 

5-SH 

15.0 

6-SH 

17,5 

7-SH 

20.0 

8-SH 

22,5 

9-SH 

25.0 

10-SH 

27.5 

ll-SH 

30,0 

12-SH 

Eimxnnsn 

ir 


11-SH  2.0  '2-26-50-52 


brown,  moist,  medium  dense,  subrounded 
gravel  to  2"  diameter  with  fine  to  medium 
subangular  sand  and  trace  nonplastic  silt 


From  8.2'  to  11.0’ 


SAND.  (GP-GM),  brown,  moist,  mediuim 
dense,  subrounded  gravel  to  3"  diameter 
with  fine  to  medium  subangular  sand  and 
nonplastic  silt. 

From  II.O'  to  16.0' 

SILT  WITH  GRAVE!  ■  (ML),  brown,  dry  to 
moist,  very  stiff,  low  to  no  dry  strength, 
nonplastic,  occasional  subangular  gravel 
to  0.1"  diameter,  loess. 


From  16.0'  to  18.0’ 

SILTY  GRAVEL.  (GM),  brown,  moist, 
subround  gravel  to  0.5"  diameter  with  low 
dry  strength,  nonplastic  silt. 

From  18.0'  to  25.5' 


brown,  moist,  medium  dense,  subangular  to 
round  gravel  to  2"  diameter  with  medium 
subangular  sand  and  trace  nonplastic  silt, 
occasional  coal  seam  to  2"  thick. 


From  25.5'  to  30.5' 

5-50-52  POORLY  GRADED  SAND  (SP).  light  brown, 
(76)  moist,  dense,  uniform  medium  subangular 

sand,  occasional  coal  lens  to  0.5"  thick. 


Additional  0.5  collected  in  drive  after 
driving  and  counting  blows  for  2.0'. 
Each  sampler  contains  a  2.5  foot  drive 


OVM  reads  3.0  ppm  at  5.0'  to  7.5' 


OVM  reads  10.0  ppm  at  7.5'  to  10.0' 


OVM  reads  30.0  ppm  at  12.5'  to  15.0' 


OVM  reads  3,0  ppm  at  15.0'  to  17.5' 


OVM  reads  7.0  ppmat  20.0'  to  22  5' 
Note:  High  OVM  reading  at  20.0  '  to  22 
possibly  due  to  coal. 


PROJECT  NUMBER 
ANC3I026.H3.60 


BORING  NUMBER 

OU5SB-21 


SHEET  2  OF  2 


PROJECT  Elmendort  AFB  -  OU5 _ i  nrtTTnM  5W  of  EAFB  Power  Plant _ 

ELEVATION _ DRILLING  CONTRACTOR  _ 

DRILLING  METHOD  AND  EQUIPMENT  HSA.  861  Mobile  Dnli  Rig.  4.25"  10  Augers _ 

MATER  LEVELS  33.8  '  on  8/12/92 _ START  6/12/92  1700  8/13/92  1705  i  nRRFH  Rob  CfOlty 


SOIL  BORING  LOG 


I  nrATTnw  SW  of  EAFB  Power  Plant 


SAMPLE  1 

STANDARD 

OCTKier  T  D  *  T 

Oit 

< 

o 

Zrr 

> 

GC 

LLl 

“cNc  1  nA  1  lUN 
TEST 
RESULTS 

x< 

0.0: 

UJ3 

0(/) 

INTERN 

(FT) 

TYPE  A 
NUMBEI 

RECOVI 

(FT) 

6-  -6-  -6'  -6' 
(N) 

SOIL  DESCRIPTION 

COMMENTS 

SOIL  NAME,  uses  GROUP  SYMBOL,  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 

OR  CONSISTENCY.  SOIL  STRUCTURE, 
MINERALOGY 

DEPTH  OF  CASING,  DRILLING  RATE 
DRILLING  FLUID  LOSS 

TESTS  AND  INSTRUMENTATION 

12-35-50-57 

(85) 


14-SH  2.0  15-23-30-31 

\  30/ 


From  30.5‘to  33.8 

Interlayered  POORLY  GRADED  SAND  MITl 
GRAVEL.  (SP).  brown,  moist,  very  dense, 
uniform  medium  subanguiar  sand,  gravel  is 
subround  to  2"  diameter. 


From  33.8‘  to  36.r 


OVM  reads  4.0  ppm  at  32.5  to  35.0 . 
Freewater  encountered  at  33.8". 


liTTiISilSraJTilTlIir 


same  as  above,  except  becomes  wet  at 
33.8'. 


I5-5H  3  0  30-25-30-40 

(55)  From  36.3'  to  46.0 

POORLY  GRADED  SAND.  (SP).  brown,  wet. 
dense,  medium  to  coarse  subanguiar  sane 


I 


16-SH  2.0  43-31-50-51 

(81) 


17-SH  2.0 


18-SH  2  0  3-38-30-47 

(68) 


19-SH  1.0  24-100/6" 


OVM  reads  9.0  ppm  at  40.0'  to  42.5'. 


OVM  reads  lO  0  ppm  at  42.5'  to  45.0' 


From  47.5'  to  48.0' 
POORLY  GRADED  SA 
above. 


(SP)  same  as 


Split-spoon  sampler  refusal  at  46.0' 
OVM  reads  3.0  ppm  at  45.0'  to  46  O' 
Bootlegger  cove  formation. 

No  free  product  encountered. 


From  48.0'  to  50.0' 

20-5H  2  0  26-40-55-1001  SILTY  CLAY  (CL),  olive  orav.  moist  to  wet. 

(95) 


PfiOJEHT  ELMENDORF  AFB  IRP  OU5 _ _ _ L(^AT1(W*I  ^L^SKA 

ELEVATION  _ ORIUING  CONTRACTOR  DENAlI  DRILLING _ 

DRILLING  METHOD  AND  EQUIPI^NT  PRILL  6-6t.  TRUCK  MOUNT,  4.25~1NCh  ID  AUGER _ 

WATER  LEVELS  ^2,?.:  8/28/92 _ START  _ FINISH  _ LOGKR 


D  kunkel 


SOIL  DESCRIPTION 

COMMENTS 

SOIL  NAME,  uses  GROUP  SYMBOL,  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 

OR  CONSISTENCY,  SOIL  STRUCTURE. 
MINERALOGY 

DEPTH  OF  CASING.  DRILLING  RATE 
DRILLING  FLUID  LOSS 

TESTS  AND  INSTRUMENTATION 

ictm  HILL  i 


PROJECT  number 

BORING  NUMBER 

ANC31026.H3.60 

OU5SB-23 

SHEET  t 

OF  2 

SOIL  BORING  LOG 


PROJECT  ~  0U5 _ _ |  nf'ATinta  Operable  Urtil  5  EAFB _ 

ELEVATION _ DRILLING  CONTRACTOR  ^ _ 

DRILLING  METHOD  AND  EQUIPMENT  HSA  B61  Mobile  Drill  Rig,  4.?5"_1D  Augers _ 

WATER  LEVELS  ^0-5  on  8/18/92 _ START  <035 _ FINISH  8^21/92  1432 _ LOGGER  Cfotty 


SAMPLE  1 

standard 

PENETRATION 

TEST 

RESULTS 

< 

o 

Z  nr 

>- 

oc 

111 

INTERV 

(FT) 

TYPE  A 
NUMBEI 

RECOVI 

(FT) 

6"  -6‘  -6'  -6" 
(N) 

‘  3-SH 


I2-30-39-4S 

(69) 


27-40-45-68 

(85) 


6-SH  2.0  62-60-60-30 

(!^  J) 


SOIL  DESCRIPTION 


SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 
OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 


From  0.0'  to  0.3 


From  0.3  to  2.5 

STL  T.  (ML).  Drouth,  ary  to  moist,  firm, 
rtor^plastic  Mith  trace  very  fine  sand, 
organics,  rootlets  and  cavities 
throughout. 

From  5.0‘  to  7.0’ 


SAND.  (GP-GM).  light  Drown  to  brown,  dry 
becoming  moist  at  3.0',  subround  gravel  to 
3"  diameter  with  very  fine  to  medium 
subangular  sand  and  nonplastic  silt,  trace 
organics. 

'From  7.0  to  t4.0' 

Interbedded  poorly  graded  sand.  (SP) 

and  POORLY  GRADED  SAND  WITH 
GRAVEL.  (SP).  Drown,  moist,  medium  dense, 
sand  layers  consist  of  uniform  coarse 
subround  sand,  gravelly  sand  layers 
consist  of  medium  to  coarse  sand  with 
subround  gravel  to  r  diameter,  sand  and 
gravelly  sand  beds  range  to  T  in 
thickness. 


From  14,0  to  20.0' 


Drown,  moist,  dense,  subround  gravel  to 

2- inch  diameter  with  medium  to  coarse 
subround  sand,  occasional  coal  seam  to 

3- . 


COMMENTS 


DEPTH  OF  CASING.  DRILLING  RATE 

DRILLING  fluid  LOSS 

TESTS  AND  INSTRUMENTATION 


kSurface  sample  S5B23-0  taken  from 
Sample  l-SH  from  0  to  0.5'. 

MAdditionai  0.5  material  collected  m 
each  drive,  therefore  total  drive  is  2.5'. 

Silt  appears  to  be  loess,  eolian 
deposition. 


S5B23-I0  collected  from  tO.O'  to  12  S'. 


4-17-21-30 

(35) 

From  20.0  to  32.0 

Interbedded  POORl  Y  GRADED  SAND.  (SP). 
13-37-6^-100  POORLY  GRADED  GRAVEL  WITH 

(IGA)  SAND.  (GP).  brown,  moist,  medium  dense. 

fine  to  coarse  grained  sand  m  beds  2' 

_  thick,  subround  gravel  with  medium  to 

coarse  subangular  sand  m  beds  to  I'thick. 
Occasional  cobbles  to  4"  diameter  with 
22-33-44-38  occasional  coal  seams  to  2" 


tO-SH  2  1  21-49-99-90 


- Interbedded  POORLY  graded  sand.  (S 

ar.3  POORLY  GRADED  GRAVFL  WITH 

11-Sh  2  0  i6-49-'9-72  SAND.  (GP).  same  as  the  above,  dense 


S5B23-25  collected  from  25  0  to  27  S' 


FCKMH/ilj 


PROJECT  NUMBER 

BORING  NUMBER 

ANC3I026.H3.60 

OU5SB-23 

SHEET  2  OF  2 

SOIL  BORING  LOG 


PROJECT  Elmendorf  AFB  -  0U5 _ i  nriTinM  Operable  Unit  5  EAFB 

ELEVATION _ DRILLING  CONTRACTOR  _ 

DRILLING  METHOD  AND  EQUIPMENT  HSA  B6I  Mobile  Of  ill  Rig.  4.25"  ID  Augers _ 


MATER  LEVELS  ^0  S  on  8/18/9? 


-START  6/18/9?  1035 


. FINISH  8/21/9?  1432  LOGGER  Pot>  Crotly 


SAMPLE 

interval 

(FT) 

TYPE  AND 
NUMBER 

RECOVERY 

(FT) 

standard 

PENETRATION 

TEST 

RESULTS 


SOIL  DESCRIPTION 

COMMENTS 

SOIL  NAME,  uses  GROUP  SYMBOL,  COLOR, 
MOISTURE  CONTENT.  RELATIVE  DENSITY 

OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 

DEPTH  OF  CASING.  DRILLING  RATE 
DRILLING  FLUID  LOSS 

TESTS  AND  INSTRUMENTATION 

12- SH  2.0  16-40-45-60 

(ot)} 

From  32.0  to  40.5' 

- POORLY  GRADED  SAND  (SP).  Drown,  moist, 

medium  dense,  uniform  medium  subangular 

cj  ->  o  jn-Ji-AB-riQ  sand,  occasional  suDround  gravel  lenses 

13- SH  2.0  4U  BO  aa 


14-SH  2.0 


15-SH  2.0  26-3t-4H67 


iR-BH  on  33-41-42-34  above,  wet  at  40.5’. 
10  OH  <;.u 


(SP).  same  as 


17- SH  0  Q  9-22-22-29  brown,  moist,  medium  dense,  medium  to 

^  ^  (44)  coarse  grained  sand  with  subround  gravel 

to  3"  diameter  with  occasional  coal  seams 
_ to  I". 

18- SH  2.0  ^'^^(55^"^' 

From  47.5  to  57.8' 

POORLY  GRADED  SAND.  (SP).  brown,  wet, 
iQ-cvi  0  n  12-22-32-35  dense,  medium  to  coarse  subangular  sand, 

^  ^  (54)  occasional  gravel  lenses  to  0.4  with 

occasional  coal  lenses  to  2". 


From  42.5  to  47.5' 


I 


20-5H  2.0  ^"^J2'2)'^° 


21-SH  2.0 

lo4) 


23-50-60”43 

(110) 


23-SH  2.0  ^"^[,7°"'^ 


From  57.8  to  60.0' 

SILTY  CLAY.  (CL),  olive  gray,  moist,  stiff, 
thixotropic. 

END  OF  BORING  AT  60.0' 


Free  water  encountered  at  40.5  at  1655 
on  8/18/92. 


HNu=  39  ppm  at  42.5  to  45.0' 

End  drilling  on  8/18/92 
Begin  at  42.5  on  8/21/92. 

Change  to  3001b.  hammer  at  42.5'. 


HNu=  32  ppm  at  45.0'  to  47,5' 

HNu  background  for  8/21/92  is  0  ppm. 


End  of  boring  at  60.0  Bootlegger  cc.e 
formation  No  floating  p'cducl 


fCHMHILL 


PROJECT  NUMBER 

BORING  NUMBER 

ANC31026.H3.60 

0U5SB-24 

SHEET  1 

OF  2 

SOIL  BORING  LOG 


PROJECT  Elmendoff  AFB  -  OU5 _ i  nPATifiM  Operable  Ufvt  5  EAFB 

ELEVATION - —DRILLING  CONTRACTOR  _ 

DRILLING  METHOD  AND  EQUIPMENT  HSA  B61  Mobile  Drill  Rig,  4.25"  ID  Augers _ 


MATER  LEVELS  29  1  on  8/23/92 


1  SAMPLE  1 

STANDARD 

penetration 

TEST 

RESULTS 

©it 

®o 

INTERVAL 

(FT) 

o 

>* 

cr 

LU 

x< 

a.ec 

UJ3 

0(/) 

TYPE  A 
NUMBEI 

RECOVI 

(FT) 

6‘  -6*  -6'  -6- 
(N) 

2-SH  2  0  ®'®(2oV^ 


6-12-16-15 

(28) 


4-SH  2.0  ®''®30)'^° 


5-SH  1.8  9-'2r,20-22 

(32) 


6-SH  2.0 


■  START  B/23/92  1050  B/23/92  1230  i  nRRFR  Rob  Crotty 


SOIL  DESCRIPTION 

COMMENTS 

SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 

OR  CONSISTENCY.  SOIL  STRUCTURE 

MINERALOGY 

DEPTH  OF  CASING.  DRILLING  RATE 
DRILLING  FLUID  LOSS 

TESTS  AND  INSTRUMENTATION 

SAND.  (GP-GM).  brown,  moist,  loose 
becoming  medium  dense,  subround  gravel 
to  2"  diameter  with  nonplastic  silt  and  fine 
to  medium  sand,  trace  organics  from  0.2  to 
4.0'. 


From  5.0  to  9.0‘ 


brown,  ffloist,  loose,  subround  gravel  to  I 
diameter  with  medium  subangular  sand, 
trace  silt  and  occasional  coal  lens  to  3". 


From  9.0  to  12.0' 

POORLY  GRADED  SAND.  (SP).  brown, 
medium  dense,  medium  to  coarse  subround 
gravel  to  1"  diameter  trace  nonplastic  silt 
and  occasional  coal  lenses. 


From  15.0'  to  17.0' 
pnoRi  Y  nRAHFn  s; 
above. 


(SP),  same  as 


From  20.0'  to  22.0’ 
POORLY  GRADED  Si 
above. 


(SP).  same  as 


From  25.0'  to  27.0' 


brown,  moist,  medium  dense,  subround 
gravel  to  2"  diameter  with  medium  to 
coarse  subangular  sand,  trace  nonpiastic 
silt  and  occasional  coal  lens. 


1992  at  OU5SB-24. 

Soil  description  based  on  soil  cuttings 
and  drilling  action  from  1.5  to  5.0'. 


Soil  description  based  on  soil  cuttings 
and  drilling  action  from  7.0  to  10.0'. 
decreasing  gravel  fraction,  increasing 
drilling  rate. 


Soil  description  based  on  soil  cuttings 
and  drilling  action  from  12.0  to  15.0'. 


Soil  description  based  on  soil  cuttmgs 
and  drilling  action  from  17.0'to  20  0' 


Soil  description  based  on  soil  cuttmgs 
and  on  drilling  action  from  22.0'  to  25  O' 


Increase  m  gravel  fraction  at  24  O' 
Decrease  m  drilling  rate. 


Soil  description  based  on  drilling  aclio 
from  24  0  to  30  O'. 


Freewater  encountered  at  29  i'  at  1220 
on  23  August.  1992. 


PROJECT  NUMBER 

BORING  NUMBER 

ANC31026.H3.60 

0U5S8-24 

SHEET  2  OF  ? 

SOIL  BORING  LOG 

PROJECT  Eln^endorf  AFB  -  OU5 _ i  nrtTinM  Operable  Drill  5  EAFB _ _ 

ELEVATION - DRILLING  CONTRACTOR  _ 

DRILLING  METHOD  AND  EQUIPMENT  HSA  B6t  Mobile  Drill  Rig.  4. 25"  ID  Augers _ 

WATER  LEVELS  29  I  on  8/23/92 _ START  8/23/92  1050  FINISH  8/23/92  1230  LOGGER  9ob  Crotty 


SOIL  DESCRIPTION 


SAMPLE 

DEPTH  BELO 
SURFACE  IF 

INTERVAL 

(FT) 

TYPE  AND 
NUMBER 

RECOVERY 

(FT) 

standard 

PENETRATION- 

TEST 

RESULTS 


SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 
OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 


COMMENTS 


DEPTH  OF  CASING.  DRILLING  RATE 

DRILLING  FLUID  LOSS 

TESTS  AND  INSTRUMENTATION 


e-  -6"  -6'  -6' 
(N) 


PROJECT  number 

BORING  NUMBER 

ANC31026H3.60 

°"5SB-25  , 

OF  1 

SOIL  BORING  LOG 

PROJECT  Elmendorf  AFB  -  OU5 _ _ i  npATintj  5SB25 

ELEVATION _ DRILLING  CONTRACTOR  _ 

DRILLING  METHOD  AND  EQUIPMENT  H5A  B61  Mobile  DfiH  Rig.  4.25"  ID  Augers _ 

WATER  LEVELS  8.6'  BGS  on  8/18/92 _ START  8^'8/92  0600  gliJt«tM  8/18/92 


SOIL  DESCRIPTION 


LOGGER  Rot)  Crotty 


COMMENTS 


fCHMHlLL 


PROJECT  NUMBER 

BORING  NUMBER 

ANC3I026.H3.60 

0U5SB-26 

SHEET  1 

OF  1 

SOIL  BORING  LOG 


PROJECT  Eltnendorf  AFB  -  0U5 _ _ LOCATION.2y5 _ 

ELEVATION - DRILLING  CONTRACTOR  _ 

DRILLING  METHOD  AND  EQUIPMENT  HSA  B61  Mobile  Drill  Rig,  4.25"  ID  Augers _ 

MATER  LEVELS  Not  encountered _ START  8/28/82  0S40  8/28/92  1315  i  orrcb  Rob  Crotty 


STANDARD  SOIL  DESCRIPTION 

PENETRATION' 

TEST 
RESULTS 


SAMPLE 

ou. 

®o 

< 

> 

o 

a 

UJ 

x< 

^UJ 

> 

>-u. 

Uiffl 

o 

O.C 

0.  z 

ills 

Hit 

> 

ujTT 

ocn 

h-  z 

a:!±. 

SOIL  DESCRIPTION 

COMMENTS 

SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 

OR  CONSISTENCY.  SOIL  STRUCTURE. 
mineralogy 

DEPTH  OF  CASING.  DRILLING  RATE 
DRILLING  FLUID  LOSS 

TESTS  AND  INSTRUMENTATION 

(GM),  tight  brown,  dry 
becoming  moist  at  L3‘,  loose,  subround 
gravel  to  3“  diameter  with  nonplastic  silt, 
trace  organics  throughout. 

From  2.S-  SILT  WITH  GRAVFI  (ML),  brown, 
moist,  loose,  nonplastic  loess  with  subround 
gravel  to  I"  diameter. 


From  5.5'  to  7.0' 

ORGANIC  SILT  WITH  GRAVFl  (OL).  dark 
brown,  moist,  firm,  low  plasticity  with 
subround  gravel  to  I"  diameter. 


From  to. O'  to  12.0' 


brown,  moist  ,  medium  dense,  subround 
gravel  to  3"  diameter  with  medium  to 
coarse  subanguiar  sand,  occasional  cobble 
to  4"  diameter. 


Note  I:  Soil  description  derived  from 
drilling  action  and  soil  cuttings  (from 
0.65'). 


Same  as  Note  I  applies  from  7'.0  to  lO' 


From  15.0'  to  17.0' 


brown,  moist,  medium  dense,  medium  to 
coarse  grained  sand  with  subround  gravel 
to  3"  diameter,  occasional  subround 
cobble  to  4"  diameter,  occasional  coal 
lenses. 


From  20.0  to  22.0 

POORLY  GRADED  SAND.  (SP).  dark  mottled 
brown  becoming  olive  gray  at  21.5',  moist, 
medium  dense,  medium  to  coarse  grained 
sand  with  occasional  coal  lens  and 
occasional  subround  gravel. 


Note  I  applies  from  12  to  15'. 


Note  I  applies  from  17  to  20'. 


From  25  O'  to  27.0' 


(SP).  same  as 


END  OF  BORING  AT  27.0' 


Weathered  hydrocarbon  odor.  OVM 
reads  57  ppm  from  20.0'  to  22.0'. 


Note  I  applies  from  22.0  to  25.0' 

Weathered  hydrocarbon  sheen  and  odor 
from  23'. 


Weathered  hydrocarbon  odor  from  25  O' 
to  27.0'.  OVM  malfunction  so  no  reading 
taken. 

Sheen  on  gravel  fraction  and  on 
sampler. 

■No  discernible  floating  product,  but 
sheen  present  m  sample  at  25  O' 


PROJECT  NUMBER 

ANC3I026.H3.60 


BORING  NUMBER 

OU5Sa-27 


SHEET  I  OF  2 


SOIL  BORING  LOG 


PROJECT  Elmendorf  AFB  -  OUS 


-LOCATION  OU5 


-DRILLING  CONTRACTOR 


ELEVATION  _ 

DRILLING  METHOD  AND  EQUIPMENT  USA  B61  Mobile  Drill  Rig.  4.2S"  IQ  Augers 
MATER  LEVELS  26.4'  BGS  on  8/27/92 _ 


START  S/27/92  0830  ftmtqu  6/27/92  1020  i  noncp  Rod  Crolly 


DEPTH  BELOW 
SURFACE  (FT) 

SAMPLE 

STANDARD 

PENETRATION 

TEST 

RESULTS 

interval 

(FT) 

TYPE  AND 
NUMBER 

RECOVERY 

(FT) 

6-  -6*  -6'  -e* 

(N) 

1.0 

1-GRAB 

5.0 

■ 

2-SH 

1.2 

5-6-12-15 

(18) 

to.o 

1 

1 

12.0 

3-SH 

1.1 

9-17-15-16 

(32) 

15.0 

1 

1 

17.0 

4-SH 

2.0 

20-22-21-30 

(43) 

20.0 

1 

1 

22.0 

5-SH 

2.0 

10-20-20-25 

(40) 

25.0 

1 

1 

cb.U 

27.0 

6-SH 

i 

9-20-25-40 

(45) 

1 

1 

SOIL  DESCRIPTION 


SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 
OR  CONSISTENCY.  SOIL  STRUCTURE, 
MINERALOGY 


COMMENTS 


DEPTH  OF  CASING,  DRILLING  RATE 

DRILLING  FLUID  LOSS 

TESTS  AND  INSTRUMENTATION 


ORGANIC  MATERIAL.  (PT) 

From  t.O'  to  6.0' 

ORGANIC  SILT.  (OL).  dark  brown,  dry 
becoming  moist  at  2.5'.  low  plasticity, 
organics  include  twigs,  rootlets  and 
decayed  matter. 


F'om  6.0'  to  7.0' 

POORLY  GRADED  GRAVEL  WITH  SAND  AND 
SILT.  (GP'GM),  brown,  moist,  medium  dense, 
subround  gravel  to  2"  diameter  with  fine  to 
coarse  grained  sand  and  nonplastic  silt, 
trace  organics. 


From  10.5'  to  12.0' 

POORLY  GRADED  GRAVEL  WITH  SAND  (GP). 
brown,  moist,  medium  dense,  subround 
gravel  to  2"  diameter  with  medium  to 
coarse  grained  subangutar  sand,  trace 
silt. 


From  15.0'  to  17.0' 

POORLY  GRADED  GRAVEL  WITH  SAND.  (GP). 
same  as  above. 


From  20.0'  to  22.0' 

POORLY  GRADED  GRAVEL  WITH  SAND.  (GP). 
same  as  above. 


From  25.0'  to  27.0' 

POORLY  GRADED  GRAVEL  WITH  SAND.  (GP). 
same  as  above  except  becomes  wet  at 
26.4'. 


OVM  background:  0.0  ppm 


Note  I:  Soil  description  based  on  drilling 
action  and  soil  cuttings  from  0  to  5.0'. 


Note  1  applies  from  7.0  to  10.0'. 


Note  2  applies  from  12.0  to  15.0'. 


Note  I  applies  from  17.0  to  20.0' 


Note  1  applies  from  22.0  to  25  O' 


Sample  5SB27-25A  is  a  duplicate  of 
5SB27-25. 

Freewater  encountered  at  26  4' 
Note  1  applies  from  27.0  to  30  O' 


30.0 


PROJECT  NUI«£R 

BORING  NUMBER 

ANC3I026.H3.60 

OU5SB-27  ^ 

SHEET  2  OF  2 

SOIL  BORING  LOG 

PROJECT  Elmendorf  AFB  -  0U5 _ i  nr.ATinM  OUS _ _ 

ELEVATION _ DRILLING  CONTRACTOR  _ _ 

DRILLING  METHOD  AND  EQUIPMENT  HSA  B61  MoOile  Drill  Rig.  4.2S"  ID  Augers _ 

WATER  LEVELS  26.4'  BGS  on  6/27/92 _ START  8/2T/92  0830  ftmush  8/27/92  1020  mRRPn  Rob  Crotty 


COMMENTS 


DEPTH  OF  CASING.  DRILLING  RATE 

DRILLING  fluid  LOSS 

TESTS  AND  INSTRUMENTATION 


5SB27-30  collected  at  30.0  to  32.0'. 


SAMPLE 

INTERVAL 

(FT) 

TYPE  AND 
NUMBER 

RECOVERY 

(FT) 

STANDARD 

PENETRATION 

TEST 

RESULTS 

SOIL  DESCRIPTION 

SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR, 
MOISTURE  CONTENT.  RELATIVE  DENSITY 

OR  CONSISTENCY,  SOIL  STRUCTURE. 
MINERALOGY 

e-  _6-  -6-  -6* 
(N) 

18-15-17-25 

(32) 

From  30.0‘  to  32.0" 

POORLY  GRADED  SAND.  (SP).  brown,  wet, 
medium  dense,  medium  to  coarse  grained 
subangular  sand. 

Note  2:  Original  SSB27  abandoned  after 
hitting  abandoned  paper  sheathed 
copper  wire  telephone  cable  at  4.2'. 
Boring  moved. 

No  discernible  floating  product. 


PROJECT  Eli^cndoff  AFB  -  0U5 _ 

ELEVATION  _ 

DRILLING  METHOD  AND  EQUIPMENT  B6t 
WATER  LEVELS  36.5'  BGS  on  8/24/92 


STANDARD 

PENETRATION 

TEST 

RESULTS 


'  -6*  -6'  -6' 
(N) 


1-SH  2.0 


2-SH  2. 


3-SH  2. 


7-SH  2. 


8-SH  2. 


7-7-20-15 

(27) 


6-9-15-17 

(24) 


7-9-18-20 

(27) 


6-18-21-22 

(39) 


6-SH  2.0  '2*2', 

(64) 


6-12-18-21 

(30) 


7-20-43-41 

(63) 


9-SH  2  0  12"28-25''26 

®  (53) 


10-SH  1.0  9-13-21-23 

(34) 


11-5H  2.0 


12-SH  2.0 


_ LOC  AT  ION  _ ; _ 

- DRILLING  CONTRACTOR  _ 

Mobile  Dfill  Rig.  4. 25"  ID  Augers _ 

_ START  8/?‘</92  1035  8/25/92  1601  i  riRnpR  Rot)  Crotly 


SOIL  DESCRIPTION 

COMMENTS 

SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT,  RELATIVE  DENSITY 

OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 

DEPTH  OF  CASING,  DRILLING  RATE 
DRILLING  FLUID  LOSS 

TESTS  AND  INSTRUMENTATION 

ORGANIC  MATERIAL  (PT)  to  0.3'. 

From  0.3'  to  1.5' 

SILT  WITH  SAND  AND  GRAVEL.  (ML),  light 
brown,  dry.  medium  dense,  nonplastic  silt 
with  fine  to  medium  plastic  and  subround 
gravel  to  2"  diameter,  organics 
throughout. 

From  1.5  to  27.5 


moist,  medium  dense,  subround  gravel  to  2' 
diameter  with  fine  to  coarse  grained  sand, 
trace  nonplastic  silt. 


From  17.0'  to  27.5' 


same  as  above  except  occasional 
subround  cobble  to  4"  diameter. 


From  27.5  to  30.0 

POORLY  GRADED  SAND.  (SP),  brown,  moiSt. 
medium  dense,  fine  to  medium  subanguiar 
sand,  some  subround  gravel  with 
occasional  cobble. 


HNu  background  is  <1  ppm. 


Additional  0.5  material  collected  in 
sampler  by  advancing  additional  0.5'. 
therefore  each  drive  is  2.5". 


5SB28-0  collected  from  0  to  0.5'  for 
chemical  analysis 

5SB28-10  collected  from  10.0  to  12  5 
feet  for  chemical  analysis. 


5SB28-25  collected  from  25.0  to  2’  5' 
for  chemical  analysis 


PROJECT  NUMBER 
ANC31026.H3.60 


BORING  NUMBER 

OU5SB-28 


SHEET  2  OF  3 


PROJECT  AFB  -  OU5 _ 

ELEVATION  _ 

DRILLING  METHOD  AND  EQUIPMENT  ^SA  B61 
WATER  LEVELS  36.5'  BG5  on  8/24/92 _ 


STANDARD 

penetration 

TEST 

RESULTS 


_ LOCATION-Oy5 _ 

_ DRILLING  CONTRACTOR  _ 

Mobile  Drill  Rig,  4.25”  ID  Augers _ 

_ START  1Q3S  ftmtqh  6/25/92  1601  |  nRRPR  Rob  Cfotty 


SAMPLE 

INTERVAL 

(FT) 

TYPE  AND 
NUMBER 

>- 

cr 

UJ 

> 

?- 

SOIL  DESCRIPTION 

COMMENTS 

SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 

OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 

DEPTH  OF  CASING.  DRILLING  RATE 
DRILLING  fluid  LOSS 

TESTS  AND  INSTRUMENTATION 

t3-SH  2.0 


M-SH  2.0 


15-SH  2.0 

lAO) 


6-15-18-22 

(33) 


t7-SH  2  0  5-  3-22-35 


20-22-25-32 

(47) 


19-SH  2.0 


20-SH  2.0 


21-SH  2.0 


22-^H  2  0  t6*24-56"70 

^  (80) 


23-SH  2.0 


From  30.0  to  32.5 


above,  eicept  dense. 


.  (SP).  same  as 


From  32.5'  to  35.0'  POORLY  GRADED 
SAND.  (SP).  same  as  above,  except 
occasional  coal  lens  to  I"  thick. 


From  35.0  to  40.2 

POORLY  GRADED  SAND.  (SP).  same  as 
above,  except  wet  at  36.4'. 


From  40.2'  to  60.0 


brown,  wet,  medium  dense,  medium  to 
coarse  grained  subanguiar  sand  with 
subround  gravel  to  2"  diameter,  occasional 
coal  lenses  to  i". 


60.0 


24-SH 


2.0 


32-35-33-65 

(66) 


PROJECT  NUMBER 

BORING  NUMBER 

ANC31026.H3.60 

0U5SB-28  ^ 

SHEET  3  OF  3 

SOIL  BORING  LOG  J 

PROJECT  Elmendoft  AFB  -  OU5 _ L0CATI0N.0U5 _ _ 

ELEVATION - DRILLING  CONTRACTOR  _ 

DRILLING  METHOD  AND  EQUIPMENT  USA  861  Mob.ie  Of  ill  Rig.  4.?5'  ID  Augers _ 

MATER  LEVELS  36.5'  BGS  on  8/24/92 _ START  1035  Fiijtqn  6/25/92  1601  i  nnriFR  RoD  Crotty 


PROJECT  Elwendoff  AFB  -  0U5 _ i  npATinisi  0^5 

elevation _ GRILLING  CONTRACTOR  _ 

DRILLING  METHOD  AND  EQUIPMENT  HSA  B6I  Mobile  Drill  Rig,  4, 25-  ID  Augers _ 


WATER  LEVELS  3.91'  BGS  on  6/7/92 


sample 


.  START 


.  FINISH 


.  LOGGER  *^ot)  Crotly 


STANDARD 

PENETRATION 

TEST 

RESULTS 


SOIL  DESCRIPTION 

COMMF  ,TS 

SOIL  NAME,  uses  GROUP  SYMBOL,  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 

OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 

depth  of  CASING,  DRILLING  RATE 
DRILLING  FLUID  LOSS 

TESTS  AND  INSTRUMEN,  ATION 

From  O.O'tO  0.&  ORGANIC  MATERIAL  AND 
PEAT.  (PT)  to  0.3'  grading  into  SILTY 
SAND.  (SM),  dark  brown,  moist,  rootlets  and 
organic  debris,  very  fine  to  medium  sand 
with  nonplastic  silt  to  0.6. 


From  0,6'  to  4.0' 

At  0.6‘  becomes  SILTY  GRAVEL  WITH 
SAND  (GM),  dark  brown  becoming  brown, 
moist,  loose,  subround  gravel  to  1.5." 
diameter  with  very  fine  to  medium  sand 
and  nonplastic  silt.  Occasional  subround 
cobbles  to  3"  diameter. 


From  4.0"  to  6.0' 

SILTY  GRAVEL  WITH  SAND.  (GM),  same  as 
above  except  becomes  wet,  trace  of  silty 
clay. 

From  10.0'  to  12.0' 

SILTY  GRAVEL  WITH  SAND.  (GM),  same  as 
above  except  slight  sheen  in  gravel 
fraction. 


HNu  background^!  ppm. 


Poor  recovery. 


Free  water  encountered  at  3.91'  at  0920 
Free  water  at  3.tr  at  0920 


Additional  drive  at  4-6'  required  to 
collect  enough  material  for 
representative  sampling. 

Slight  hydrocarbon  odor  at  4.0  to  6  O'. 
HNu  reads  4.0pm. 


Heave  occurring  in  hole. 

Strong  hydrocarbon  at  10.0'  to  12.0'. 
HNu  reads  50  ppm. 


From  15.0'  to  17.0' 


5-SH  0.4  '  3bove. 


,  (GM).  same  as 


Strong  hydrocarbon  odor  at  15.0'  to 
17.0'.  HNu  reads  600  ppm. 


"Sleeved"  SH  in  plastic  bag  to  avoid 
contamination  when  sampling  below  the 
water  table. 


Note  at  1200;  Boring  and  site  currently 
shut  down.  Sample  6-SH  from  20  O'  to 
22.0'  not  taken.  See  field  log  notebook 
SB002. 


Appendix  C 

MONITORING  WELL  BORING  AND  CONSTRUCTION  LOG 


PROJECT  AFB  IRP  OU5  LOCATION  ALASKA 

ELEVATION _ II _ (MlLUNe  CONTIUCTOR  DENALI  DRILLING _ 

OfULUNO  METHOD  AMO  EQUIPMENT  HOLLOW  STEM  AUGER,  MOBILE  DRILL  B-61.  TRUCK  MOUNT _ 

MATER  LEVELS  35.5,a  bgs - S' 1,3-92 - FINISH  ±1,13192 _ LOOE 


SAMPLE 


ut  ui  $ 

5  vi 


SOIL  DESCRIPTION 

BLOW 

COUNTS 

SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 

e>  -e*  -e*  -e* 

OR  CONSISTENCY.  SOIL  STRUCTURE. 

(N) 

MINERALOGY 

7.0  ’-2  '-(isr 


,2.0 


BOI-15  ,.7  ^’'^33)'^^ 


BOI-20  1.8 

22.0  (40) 


27.0 


From  5.0  to  6.0  ft  SILT  WITH  GRAVEL. 

(ML)  tan  to  yellowish  brown,  dry,  hard, 
powdery  silt  with  subangular  to 
subrounded  gravel,  up  to  2.S  inches  m 
diameter. 

From  6.0  to  7.0  ft  WELL-GRADED  SAND 
WITH  GRAVEL.  (SW)  brown  to  dark  brown, 
moist,  dense,  well-graded  brown  sand  with 
subangular  to  subrounded  gravel,  2-inch 
diameter  maximum,  minor  amounts  of  brown 
non-plastic  silt. 

From  10.0  to  12.0  ft  WELL-GRADED  SAND 
WIIii.CRAVEL  (SW)  As  above. 

From  15.0  to  17.0  ft  I 


SAND  WITH  GRAVEL.  (SP)  Brown,  moist  to 
wet,  dense,  fine  to  medium-grained  sand 
with  subangular  to  subrounded  gravel  and 
non-plastic  silt. 

From  21.0  to  22.0  ft  POORLY-GRADED 
SAND.  (SP)  rust-brown,  moist,  dense, 
medium-grained  sand  with  subangular  to 
subrounded  gravel  up  to  3/4  inches  in 
diameter,  trace  of  brown  to  rust-brown 
silt. 

From  27.0  to  27.0  ft  POORLY-GRADED 
SAND.  (SP)  As  above. 


BOt-30  1.7 

32.0  (40) 


BOI-35  1.8 

37.0  (44) 


45-22-28-29 

(50) 


From  30.0  to  32.0  ft  EJ 
SAND.  (SP)  As  above. 


From  35.0  to  37.0  ft  POORLY-GRAD 
SAND.  (SP)  As  above.  Free  water 
encountered  at  35.5  ft.  bgs.  No 
discernible  free  product. 


From  40.0  to  42.0  ft  E 
SAND.  (SP)  As  above. 


_ logger  D.  KUNKEL 


WELL  COMPLETION  DIAGRAM 


2-inch  Sch  40  PVC 
vented  slip  cap 
6-inch  diameter  steel 
surface  casing 
3  ft  X  3  ft  concrete  pad 

Cement/bentonite  grout 


2-inch  diam.  Sch  40 
flush-threaded,  PVC 
casing  with  0-ring 


Centralizer,  loint  0  10.0  - 


•Joint  0  20.0 


■3/8-inch  hydrated 
bentonite  chips 

CSSI  16-40  sand  pack 
Centralizer,  loint  0  30.0 


■Joint  0  35.0 
8/13/92 


8-inch  diameter  borehole 

■2-inch  diam.  Sch  40  PVC 
machine-cut  well  screen, 
tO-slot 


Centralizer,  /omt  0  45.0 
flush- threaded  PVC  end 
cap  with  o-rmg 


PROJECT  MUMBEII 


BOraNO 


PflOitFCT  ELMENDORF  AFB  IRP  OU5 _ LOCATIOM  ANCHORAGE.  ALASKA 

ELEVATION _ _ orauLiNe  contractor  denali  drilling _ 

0R1LL046  METHOD  AND  EQUIPMENT  STEM  AUGER.  MOBILE  DRILL  B~6l.  TRUCK  MOUNT 


RATER  LEVELS  3i-5  M.  bgs 


SAMPLE 


if  i 

ii  I 


BLOM 

COUNTS 


jjjoD  o;:  e--e--e--e- 
>;  5  jy  it  (N) 


_ START  QJ3-92 - FINISH 


SOIL  DESCRIPTION 


SOIL  NAME,  uses  GROUP  SYMBOL,  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 
OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 


,2.0 


B02-15 


I0-44-50/4" 

(95) 


From  0  to  21.0  ft  WELL-GRADED  SAND 
WITH  GRAVE,  ■  (SW)  brown,  moist,  medium 
dense,  well-graded  sand  with  subrounded 
gravel  up  to  3-inches  in  diameter  in 
sampler,  non  ^lastic  silt. 


From  tO.O  to  12.0  ft  WELL-GRAI 
WITH  GRAVEL.  (SW)  As  above. 


From  (5.0  to  ,7.0  ft  WELL-GRAI 
WITH  GRAVEL.  (SW)  As  above. 


From  20.0  tc  22.0  ft  POORLY-GRADED 
SAND  WITH  GRAVEL.  (SP)  brown  to  rust 
brown,  moist,  very  dense,  medium  and  fme 
sand,  subrounded  gravel,  and  brown 
non-plastic  silt. 


,3  3-16-20-50/5 

(36) 


From  25.0  tc  27.0  ft 


charcoal. 


(SP)  As  above,  some 


02-3d  1.4 


From  30.0  to  32.0  ft  POORLY-GRADEl 
SAND  WITH  GRAVEL.  (SP)  As  above, 
charcoal  m  5-inch  layer. 


M-Tfi-in-Ofil  \~Eree  water  encountered  at  31.8  ft.  bgs 
(60)  °  \  No  discerniD.e  free  product. 

32.5-34.5  f;  POORi  Y-GRADFD  SAND  WIT 
CLRAVEL.  (SP)  As  above. 


,3  23-35-38-41 

(73) 


_ LOOSER  0.  KUNKEL 


WELL  COMPLETION  DIAGRAM 


2-inch  Sch  40  PVC 
vented  slip  cap 
6-inch  diameter  steel 
surface  casing 
3  ft  X  3  ft  concrete  pad 
3/8-inch  hydrated 
bentonite  chips 

Joint  @  5.0 


2-inch  diam.  Sch  40 
flush-threaded. 

Cement/bentonite  grout 


Joint  §  ,5.0 


CSSl  ,6-40  sand  pack 


e-inch  diameter  borehole 
■Joint  @  30.0 


I  8/23/92 


■2-inch  diam.  Sch  40  PVC 
machine-cut  ».eii  screen. 
tO-slot 


■TTiush-threaceJ  PVC  end- 
cap  with  O-ri'-g 


PROJECT 


ELMENDORF  AFB  IRP  OU5 


ELEVATION _ li: _ 0R1LL1N6  CONTRACTOR  jjbNALi  UHiLijN 

DRILLING  METHOD  AND  SMUPMENT  ^^0^-LQW  STEM  AUGER,  MOBILE  DRILL  B~61.  TRUCK  MOUNT 


WELL  COMPLETION  LOG 


LOCATION  ALASKA 

rrw  DENALI  DRILLING 


MATER  LEVELS  3’-5  n.  bgs 


SAMPLE 


■  ^ 

Ik  Ul 

I  i 


BLOM 

COUNTS 


o-r  e*-e*-e* 

o  »- 

Ul  it  (N) 


.0 


,2.0 


03-3d  1.3  '2-35-32-22 


.START 


8-17-92 _ 


SOIL  DESCRIPTION 


.FINISH 


8-17-92 


SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 
OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 


,c:  20-27-28-42 

(55) 


From  5.0-7.0  ft  WELL-GRADED  SAND  IXITH 
GRAVE!  (SW)  browr!  to  rusty-browr^,  dry 
to  moist,  dense,  fine  to  coarse-grained 
sand  with  subangular  to  subrounded  gravel 
up  to  2.5  inches  in  diameter  and 
rusty-brown  silt,  silt  occurs  as  slightly 
plastic  clumps. 

From  ,0.0  to  ,2.0  ft  WELL-GRADED  SAND 
WITH  GRAVEL.  (SW)  brown  to  tan-brown, 
moist,  medium  dense,  well-graded  sand 
with  subangular  to  subrounded  gravel,  and 
minor  amounts  of  silt.  A  4-inch  layer  of 
charcoal  at  10.5  bgs. 

Erom  15.0  to  17.0  ft  waL-6RADED  SAND 
WITH  GRAVEt  .  (SW)  As  above. 


From  20.0  to  22.0  ft  WELL-GRI 
WITH  GRAVEL.  (SW)  As  above. 


From  25.0  to  27.0  ft  WELL-GRj 
WITH  GRAVEL.  (SW)  As  above. 


From  30.0  to  32.0  ft  WELL-GRADED  SANI 
WITH  GRAVEL  (SW)  As  above. 

Free  water  encountered  at  31.5  ft.  bgs. 
No  discernible  free  product. 


From  35.0  to  37.0  ft  WELL-GRADED  SAND 
WITH  GRAVEL.  (SW)  gray  to  gray-brown, 
wet,  dense,  well-graded  sand  with  gravel, 
subangular  to  subrounded,  some  cobbles, 
gray  silt. 


I  From  40.0  to  42.0  ft  WELL-GR 

03-4d  1.5  WITH  GRAVEL.  (SW)  As  above. 


_ LOOSER  D  KUNKEL _ 


WELL  COMPLETION  DIAGRAM 


6-inch  diameter  steel 
surface  casing 
2-inch  Sch  40  PVC 
vented  slip  cap 
3  ft  X  3  ft  concrete  pad' 


3/8-inch  hydrated 
bentonite  chips 


2-inch  diam.  Sch  40 
flush-threaded. 


Cement/benlonite  grout 


CSSI  16-40  sand  pack 


-2-inch  diam.  Sch  40  PVC 
machine-cut  well  screen, 
10-slot 


■Joint  @  30.0 
8/17/92 


6-inch  diameter  borehole 


-Joint  @  40.0 


Flush-threaded  PVC  end. 
cap  with  0-ring 


mOJECT  NUNBCft 


BORINB  NUMBER 


ICHMHILL  , 


I  ■tilUmvBItl 


_ SHEET  I  OF  I 


WELL  COMPLETION  LOG 


PROifECT  ELMENDORF  AFB  IRP  0U5 _ _ _ LOCATION  ANCHORAGE,  ALASKA 

ELEVATION _ II _ ORILUNG  CONTRACTOR  DENALI  DRILLING _ 

nPTi  I  TUB  method  and  EQUIPMENT  FOLLOW  STEM  AUGER,  MOBILE  DRILL  B~61.  TRUCK  MOUNT 


MATER  LEVELS 


SAMPLE 


29.5  ft.  bgs 


-START 


8-18-92 


.FINISH 


8-18-92 


§  K 

2  K  Ui 

<  UJ  > 

UI  CD  O 

O.  X  O  *- 

>-  5  uj  u. 

»-  z  flc 


SOIL  DESCRIPTION 

BLOW 

COUNTS 

SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 

e>  -e*  -8'  -8* 

OR  CONSISTENCY.  SOIL  STRUCTURE. 

(N) 

MINERALOGY 

04-10  1.5 

150) 


From  5.0  to  6.0  ft  POORLY  GRADED  SAND 
WITH  fiRAVFl  (SP)  Drown,  Dry  to  moist, 
loose. 

From  6.0  to  7.0  SILT  WITH  GRAVEL  (ML) 
moist,  soft,  orange-Drown  to  rust-Drown. 
Silt  is  plastic. 

From  10.0  to  12.0  ft  WELL-GRADED  SAND 
WITH  GRAVEL.  (SW)  some  rust-Drown 
layers,  dry  to  moist,  dense,  welt-graded 
sand  with  well-graded  suDanguiar  to 
suDrounded  gravel  and  non-plastic  Drown 
to  rust-brown  silt. 

From  15,0  to  17.0  ft  WELL-GRADED  SAND 
WITH  GRAVFl  (SW)  As  aDove. 


From  20.0  to  22.0  ft  WELL-GR, 
WITH  GRAVEL  (SW)  As  above. 


From  25.0  to  27.0  ft  POORLY-GRADED 
SAND  WITH  GRAVEL.  (SP)  brown,  wet,  very 
dense,  fine  to  medium  sand  with 
subrounded  gravel  up  to  1-inch  in 
diameter,  minor  amounts  of  silt. 

Free  water  encountered  at  29.5  bgs.  No 
discernible  free  product. 

From  30.0  to  32.0  ft  WELL-GRADED 
GRAVEL  WITH  SAND.  (GW)  brown,  wet. 
dense,  subangular  to  subrounded  gravel, 
well-graded  sand  and  brown,  non-plastic 
silt. 

From  35.0  to  37.0  ft  “ 


42.0 


_ LOOSER  D  KUNKEL 


WELL  COMPLETION  DIAGRAM 


a 

I 


2-inch  Sch  40  PVC 
vented  slip  cap 
6-inch  diameter  steel 
surface  casing 
3  ft  X  3  ft  concrete  pad 

3/8-inch  hydrated 
bentonite  chips 


2-inch  diam.  Sch  40 
flush-threaded 


Cement/bentonite  grout 


CSSI  16-40  sand  pack 


•Joint  @  30.0 
8/18/92 


■2-inch  diam.  Sch  40  PVC 
machine-cut  well  screen, 
10-slot 

6-inch  diameter  borehole 


Bottom  of  screen 


flush-threaded  PVC 
cap  with  O-ring 


PROJECT  4FB  IRP  0U5  LOCATION  ^^CHORAGE.  ALASKA 

ELEVATION  — II _ ORlLUNe  CONTRACTOR  OENALl  DRILLING _ 

OR1LL1N6  METHOD  AND  EQUIPMENT  HOLLOW  STEM  AUGER.  MOBILE  DRILL  8-61,  TRUCK  MOUNT _ 


MATER  LEVELS  O  »  ^9^ 


sample 


<  9  K 

«  ^  Jtf  >  _ 

III  Ui  uj  O  • 

"  a;  X  o  1- 

z  >-3  UJ  u- 

s  »-  z  ac  ~' 


.START 


8-24-92 


-FINISH 


8-24-92 


SOIL  DESCRIPTION 

BLOH 

COUNTS 

SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 

e<  -e*  -e*  -e* 

OR  CONSISTENCY.  SOIL  STRUCTURE. 

(N) 

MINERALOGY 

_ looser  D-  KUNKEL _ 


HELL  COMPLETION  DIAGRAM 


■2-inch  Sch  40  PVC 
vented  slip  cap 
€-inch  diameter  steel 
surface  casing 
3  ft  X  3  ft  concrete  pad 


-3/8-inch  hydrated 
bentonite  chips 


-2-inch  diam.  Sch  40 
flush-threaded 

-Joint  e  8,0 

-Cement/bentonite  grout 


-3/8-inch  hydrated 
bentonite  chips 


-Joint  S  18.0 


- Joint  @  23,0 

I  8/24/92 


-2-inch  diam.  Sch  40  PVC 
machine-cut 

-6-inch  diameter  borehole 


'SSI  16-40  sand  pack 


-Flush-threaded  PVC  end 
cap  with  O-rmg 


project  ELMENDORF  AFB  IRP  OU5 _ ANCHORAGE,  ALASKA 

ELEVATION  _ ORlLLlNe  CONTRACTOR  DENALI  DRILLING _ 

fWTl  I  IMft  method  and  equipment  EIOLLOW  stem  AUGER.  MOBILE  DRILL  B-61,  TRUCK  MOUNT _ 

MATER  LEVELS  idJ  »•  bgs - ST _ FINISH  _ LOGG 


SOIL  DESCRIPTION 


my 

SAMPLE 

< 

;> 

>• 

OC 

UJ 

BLOW 

COUNTS 

X  < 
11 

flC 

Ul 

Z 

t-  X 

RECOV 

(FT.) 

6*  -e*  -e*  -6' 

(N) 

SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 
OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 


From  0.0  to  7.0  ft  POORLY-GRADED  SAND 
WITH  GRAVFl .  (SP)  brown  to  rust-brown, 
dry,  medium,  dense,  fine  to  medium  sand 
with  subangular  to  subrounded  gravel  up 
to  3-inches  in  diameter.  Minor  amounts  of 
non-plastic  brown  silt. 


B06-I0  1.3  10-20-26-46 

12.0  (46) 


,70 


From  10.0  to  12.0  ft 


From  IS.O  to  17.0  ft 


WITH  SILT  AND  GRAVEL.  (SW-SM),  brown 
to  gray  brown,  well-graded  sand  with 
subangular  to  subrounded  gravel  and 
brown  non-plastic  silt. 


From  25.0  to  26.5  ft  WELL-GRADED  SAND 


(SW-SM),  dark 
brown,  wet.  very  dense,  well-graded  sand 
with  subangular  to  subrounded  gravel, 
some  cobbles,  dark  brown  non-plastic  silt. 


From  30.0  to  32.0  ft  WELL-GRADED  SAND 
WITH  GRAVEL.  (SW)  gray-brown,  some 
rusty-brown  areas,  moist,  dense, 
well-graded  sand  with  subrounded  gravel, 
minor  amounts  of  non-plastic  silt. 

Free  water  encountered  at  34.0  ft  bgs. 
No  discernible  free  product. 

From  35.0  to  37.0  ft  WELL-GRADED  SAND 
WITH  GRAVEL.  (SW)  As  above. 


42.0  '®''(®4'5r" 


From  40.0  to  42.0  ft 


(SW-SM)  dark 
brown,  wet.  dense,  well-graded  sand  with 
subrounded  gravel,  up  to  2 -inches  in 
diameter  and  dark  brown  silt,  cohesive 
when  silty,  sandy  portions  are  looser. 


End  of  boring  at  48  ft,  bgs. 


_ LOGGER  D-  KUNKEL _ 


NELL  COMPLETION  DIAGRAM 


3 

I 


2-inch  Sch  40  PVC 
vented  slip  cap 
6-inch  diameter  steel 
surface  casing 
3  ft  X  3  ft  concrete  pad 

3/8-inch  hydrated 
bentonite  chips 


2-inch  diam.  Sch  40 
flush-threaded 

Cement/bentonite  grout 


6-inch  diameter  borehole 

•Joint  @  33.0 
8/27/92 


•2-inch  diam.  Sch  40  PVC 
machine-cut  well  screen,. 
lO-slot 


CSSI  16-40  sand  pacK 


Flush-threaded  PVC  end 
cap  with  O-nng 


pf^OJECT  ELMENDORF  AFB  IRP  OU5 _  LOCATTOH  ANCHORAGE.  ALASKA 

ELEVATION _ i: _ ORILLINO  CONTRACTOR  ^ENALI  DRILLING _ 

0R1LL1N6  METHOD  AND  EQUIPMENT  HOLLOW  STEM  AUGER,  MOBILE  DRILL  B-61,  TRUCK  MOUNT 

MATER  LEVELS  - START  - FINISH  »~^6-92 


SOIL  DESCRIPTION 


w  t 

»  <  <C 

ii  I 


SAMPLE 


BLOW 

COUNTS 


SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 
OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 


7.0  '-3 


,2.0  r'-'° 


From  I.5-II.0  ft  POORLY-GRADED  SAND 
WITH  GRAVEL.  (SP)  browr,  to  gray-browrr, 
moist,  medium  derrse.  fine  to  medium  sand 
with  subangular  to  subrounded  gravel,  up 
to  3 -inches  in  diameter,  some  brown, 
non-plastic  silt. 

From  11.0-30.0  ft  POORLY-GRADED  SAND 
WITH  GRAVEL.  (SP)  gray  to  rust-brown, 
moist  to  wet,  dense,  fine  to  medium  sand 
with  subangular  to  subrounded  gravel, 
some  brown  non-plastic  silt. 


B07-2d  13  6-1-8-16-23 

22.0  n  1  (15) 


From  30.0  to  50.0  ft  WELL-GRADED  SAND 
WITH  GRAVEL.  (SW)  rust-brown,  wet,  very 
dense,  well-graded  sand  with  subangular 
gravel,  some  cobbles,  some  brown, 
non-plastic  silt,  some  denser  lenses  of 
increased  silt  content. 

OT-od  ,3  I  (0“24-33-28  I  Free  water  encountered  at  35.5  ft.  bgs. 

"1  I  (57)  I  No  discernible  free  product. 


,5-17-33-40 

(50) 


End  of  boring  at  50  ft.  bgs. 


_ LOGGER  0-  kunkeL 


NELL  COMPLETION  DIAGRAM 


2-inch  Sch  40  PVC 
vented  slip  cap 
6-inch  diameter  steel 
surface  casing 
3  ft  X  3  ft  concrete  pad 
3/8-inch  hydrated 
bentonite  chips 


2-inch  diam.  Sch  40 
flush-threaded 
Cement/bentonite  grout 
Joint  6  ,0.0 


Joint  @  20.0 


3/8-inch  hydrated 
bentonite  chips 

6-inch  diameter  borehole 
CSSI  ,6-40  sand  pack 


8/26/92 


-2-inch  diam,  Sch  40  PVC 
machine-cut  well  screen.. 
,0-slot 


■Top  of  sumo 


flush- threaded  PVC  end. 
cap  with  0-ring 


ELMENDORF  AFB  IRP  OU5 _ LOCA'*’^*^  ANCHORAGE.  ALASKA 

ELEVATION  — II _ ORUUNe  CONTIUCTOR  DENALI  DRILLING _ 

OfllLLlNO  METHOD  AND  EQUIPMENT  FOLLOW  STEM  AUGER,  MOBILE  DRILL  B-61,  TRUCK  MOUNT _ 


MATER  LEVELS  ftPPfo»-  ’0  ft.  bgs 


SAMPLE 


-START 


BLOW 

COUNTS 


-«•  -e* 

(N) 


8-11-92 _ 


SOIL  DESCRIPTION 


-FINISH 


8-11-92 


SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 
OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 


Klil 


From  0.0  lo  3.0  ft 


(GW-GM)  dark 
brown,  dry  to  moist,  loose,  well-graded 
subrounded  to  subangular  gravel  up  to 
8-inches  in  diameter  with  well-graded 
sand  and  brown,  non-plastic  silt.  Very 
difficult  drilling  due  to  cobbles. 


From  5.0  to  7.0  ft  WELL-GRADED  SAND 
WITH  GRAVFl .  (SW)  brown,  moist  to  wet. 
medium  dense,  well-graded  sand  with 
subrounded  to  rounded  gravel  up  to 
4-inches  m  diameter,  minor  amounts  or 
brown,  non-plastic  sill. 


From  10.0  to  12.0  ft  WELL-GRADFD  SAND 
WITH  GRAVFl  (SW)  brown,  wet,  medium 
dense,  well-graded  sand  with  subrounded 
to  rounded  gravel  up  to  4-inches  in 
diameter,  minor  amounts  of  brown, 
non-piastic  silt. 


From  14.0  to  16.0  ft  WELL-GRADED  SAND 
WITH  GRAVFl .  (SW)  brown,  wet,  medium 
dense,  well-graded  sand  with  subrounded 
to  rounded  gravel  up  to  4-inche5  in 
diameter,  minor  amounts  of  brown, 
non-plastic  silt. 

Free  water  encountered  at  14.3  ft.  bgs. 


_ LOGGER  D-  KUNKEL 


MELL  COMPLETION  DIAGRAM 


2-inch  Sch  40  PVC 
vented  slip  cap 


6-inch  diameter  steel 
surface  casing 
3  ft  X  3  ft  concrete  pad. 


Cement/bentonite  grout 


2-inch  diam.  Sch  40 
flush-threaded 


3/8-inch  hydrated 
bentonite  chips 


2-inch  diam.  Sch  40  PVC 
machine-cut  well  screen, 
10-slot 


8/11/92 


e-Inch  diameter  borehole 


I 


CSSI  16-40  sand  pack 


Flush-threaded  PVC  end- 
cap  with  0-ring 


End  of  boring  at  22  ft.  bgs. 


PBOJECT  ELMENDORF  AFB  IRP _ LOCATIO**  anchorage.  ALASKA 

ELEVATION  — i:: _ OraLUNO  CONTRACTOR  DENALI  DRILLING _ 

0RILL1N6  NETHOO  AND  EQUIPNENT  FOLLOW  STEM  AUGER,  MOBILE  PRILL  B-61,  TRUCK  MOUNT _ 

MATER  LEVELS  jiL!l..„!?as„,.§,/.'9..(92 _ START  ±JOl92 _ FINISH  _ LOSE 


SOIL  DESCRIPTION 


1  SAMPLE 

< 

>- 

cc 

UJ 

il 

oc 

UJ 

»- 

z 

1-  Z 

RECOV 

(FT.) 

_ LOGGER  0- kunkel _ 


NELL  COMPLETION  DIAGRAM 


BLOW 

COUNTS 


SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 
OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 


PROJECT  NlMBEft 

ANC31026.H3.60 


BORING  NUMBER 

0U5MW-I0 


iHEET  1  OF  1 


WELL  COMPLETION  LOG 


PROJECT  ELMENDQRF  AFB  IRP  LOCATION  ANCHORAGE.  ALASKA 

ELEVATION _ II _ ORHUNG  CONTRACTOR  DENALI  DRILLING - 

OROXOW  METHOD  AND  EQUIPMENT  L*0LL0W  STEM  AUGER,  MOBILE  DRILL  B-6t.  TRUCK  MOUNT _ 


MATER  LEVELS  2  0  n  bgs  8/10/92 
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SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
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OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 
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WELL  COMPLETION  LOG 


ELMENDORF  AFB  IRP  0U5  _ tOCATT»*«  ANCHORAGE,  ALASKA 
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NELL  COMPLETION  DIAGRAM 


SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 
OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 


BII-IO  1.2 


811-20  13  5-12-18-19 

22.0  “  ^  (30) 


811-25  13  12-16-18-21 
27.0  (34) 


From  5.0  to  7.0  M  ii<ELL -GRADED  SAND 
WITH  GRAVEL.  (SW)  broMD  to  rusty-brown, 
dry  to  moist,  medium  dense,  fine  to  coarse 
sand  witfi  subangular  to  subrounded  gravel 
up  to  2.5-inches  in  diameter  and 
rusty-brown  silt.  Silt  occurs  as  slightly 
plastic  clumps. 

From  10.0  to  12.0  ft  WELL-GRADED  SAND 
WITH  GRAVFt  (SW)  As  above. 


From  15.0  to  17.0  ft  WELL-GRAI 
WITH  GRAVEL  (SW)  As  above 


From  20.0  to  22.0  ft  WELL-GR/ 
WITH  GRAVFl .  (SW)  As  above. 


From  25.0  to  27.0  ft  WELL-GRADED  SAND 
WTIH  GRAVFl  (Sw)  As  above.  Wet  at  31.5 
ft.  bgs. 


|bii-3o|  1.3  I  12-29-34-29 1 

32  0  I  I  I  (63) _ I  Free  water  encountered  at  31.5  ft.  bgs. 

No  discernible  free  product. 


From  35.0  to  37.0  ft  WELL-GRA 
WITH  GRAVEL.  (SW)  As  above. 


pii-Qc  I  o  18-13-20-19 
37.0  (43) 


Rli-Ail  13  18-20-18-17 

42.0  (38) 


From  40.0  to  42.0  ft  WF-LL-GR7 
WITH  GRAVEL  (SW)  As  above. 


End  of  boring  at  52  ft.  bgs. 


2-inch  Sch  40  PVC 
vented  slip  cap 
6-inch  diameter  steel 
surface  casing 
3  ft  X  3  ft  concrete  pad 
3/8-inch  hydrated 
bentonite  chips 


2-inch  diam.  Sch  40 
flush-threaded 


Joint  @  10.0 

Cement/bentonite  grout 


Joint  8  20.0 


3/8-inch  hydrated 
bentonitj  chips 


8/21/92 

•Joint  8  35.0 

8-inch  diameter  borehole 

•2-inch  diam.  Sch  40  PVG 
machine-cut  well  screen, 
10-slot 

CSSl  16-40  sand  pacli 
■Top  of  sump 

PVC  sump 


f lush-threaded  PVC  end- 
cap  with  0-ring 
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SOIL  DESCRIPTION 


SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 
OR  CONSISTENCY,  SOIL  STRUCTURE. 
MINERALOGY 


From  0.0  to  7.0  ft  POORLY-GRADED  SANE 
WITH  GRAVEL.  (SP)  brown,  moist,  fine  to 
medium  sand,  subangular  and  subrounded 
gravel  to  3  inches  in  diameter  ana  trace 
silt. 


—  LOGGER  D-  KUNKEL 


Free  water  encounte'eo  at  7.5  ft.  bgs. 
No  discernible  free  product. 

From  7.0  to  9.5  ft  WELL-GRADED  GRAVEL 
WITH  SAND.  (GW)  gray-brown,  wet,  loose, 
subrounded  gravel,  some  fine  to  coarse 
sand  and  trace  silt. 


WELL  COMPLETION  DIAGRAM 


vented  slip  cap  (3.5  ft 
above  ground  surface) 

6-inch  diameter  steel 
surface  casing 
3  ft  X  3  ft  concrete  pad. 
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■2 -inch  Sch  40  PVC 
vented  slip  cap 


6-inch  diameter  steel 
surface  casing 
3  ft  »  3  ft  concrete  pad. 


PROJECT  NUMBER 

BORING  NUMBER 

nii5MW-i4  SHEET  1  OF  1 

WELL  COMPLETION  LOG 


ELMENDORP  AFB  IRP  QU5 _ ANCHC 

ELEVATION _ _ OIULUNe  CONTRACTOR  DENALI  DRILLING 

imu  I  TMB  METHOD  AND  EOUIPMOIT  ^*QLL0W  STEM  AUGER.  MOBILE  OftllL  B-61.  TRUCK  MOUNT 
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SOIL  DESCRIPTION 


SOIL  NAME,  uses  GROUP  SYMBOL,  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 
OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 


From  0.0  to  1.0  ft  TOPSOIL  (ML)  browri, 
dry  to  moist,  loose,  sandy  silt,  brown, 
non-plastic  silt  with  fine  sand. 


From  5.0  to  7.0  ft  WELL-GRADED  GRAVEL 
WITH  SAND  (GW)  light  brown,  moist,  medium 
dense,  subrounded  to  rounded  gravel, 
well-graded  sand  and  some  brown, 
non-plastic  silt  with  gravel  up  to 
l.5-inches  m  diameter. 

From  7.5  to  9.5  ft  WELL-GRADED  GRAVEL 
WITH  SAND  (GW)  light  brown,  moist  to  wet. 
medium  dense  subrounded  to  rounded 
gravel  up  to  1.5-inches  m  diameter,  with 
well-graded  sand  and  some  brown, 
non-plastic  silt. 

Free  water  encountered  at  8.7  ft.  bgs. 


From  10.0  to  12.0  ft  WELL-GRADED 


GRAVFL  WITH  SAND  (GW)  light  brown,  wet. 
medium  dense  subrounded  to  rounded 
gravel  up  to  l.5-inches  m  diameter,  with 
"A  well-graded  sand  and  some  brown,  non-  r 
\  plastic  silt.  / 


— L0G8ER  D  KUNKEL 


WELL  COMPLETION  DIAGRAM 


2-inch  Sch  40  PVC 
vented  slip  cap 


6-inch  diameter  steel 
surface  casing 
3  ft  «  3  ft  concrete  pad. 


2-inch  diam,  Sch  40 
flush-threaded 
3/8-inch  hydrated 
bentonite  chips 


CSSl  16-40  sand  pack 


2-inch  diam.  Sen  40 
machine-cul  well  scri 
10-slot 

8/13/92 


e-inch  diameter  borehole 


Flush- threaded  PVC  end 
cap  with  0-ring 
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SHEET  1  OF  1 


WELL  COMPLETION  LOG 


PROJECT  ELMENDQRF  AFB  IRP  LOCATION  ALASKA 

ELEVATION _ II _ 0R1LUN6  CONTRACTOR  DENALI  DRILLING _ 

DRILLING  METHOD  AND  EQUIPMENT  FOLLOW  STEM  AUGER.  MOBILE  DRILL  B-61.  TRUCK  mount 


MATER  LEVELS  15  ft^bag  8/7/92 


-START 
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-FINISH 
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_ LOBBER  D- KUNKEL _ 


PROJECT  ELMENDORF  AFB  IRP  OU5 _  ANCHORAGE,  ALASKA 

ELEVATION _ Li: _ OR1LL1N6  CONTRACTOR  DENALI  DRILLING _ 

0R1LL1N6  NETHOQ  AND  EQUIPMENT  ^OELOW  STEM  AUGER.  MOBILE  DRILL  B-61.  TRUCK  MOUNT _ 

MATCT  levels  iPPr,9i-!9.. .U  t)9s _  _ START  nWSH  8-7-92 _ LOOG 


SAMPLE  SOIL  DESCRIPTION 


_ LOOSER  D  KUNKEL 


a  S  COUNTS  5®**-  SYMBOL.  COLOR. 

i  oc  w  —  -  MOISTURE  CONTENT.  RELATIVE  DENSITY 

uj  S  o  p  8*  -8*  -8*  -8*  OR  CONSISTENCY.  SOIL  STRUCTURE. 

^  I  ^  ib  (N)  MINERALOGY 


2.5- 4.0  ft  SILTY  SANO  WITH  GRAVEL. 
(SM)  brown,  moist,  loose,  approx.  60-65X 
tine  to  medium  grained  sand.  20-25X 
subrounded  to  rounded  gravel,  up  to  i.S 
Inches  in  diameter,  up  to  I5X  non-plastic 
silt,  few  chunks  of  gray  clay  m  2.5- 4.0  ft 
interval. 

■4.O-4.5  ft  PEAT.  (PT)  brown,  moist,  soft, 
dark  reddish  brown,  some  product  odor. 

5.0-5.S  ft  PEAT.  (PT)  brown,  moist,  soft, 
dark  reddish  brown,  some  product  odor. 

5.5- 7.0  ft  GRAVPI I  Y  I  FAN  CLAY  WITH 
SAND.  (CL)  light  grayish-brown,  moist, 
somewhat  dense  and  cohesive,  approx. 
50-60X  lean  clay.  25X  subrounded  to 
rounded  gravel,  up  to  I5X  silt  and  fine 
sand.  Poorly  graded. 

7.5- 9.5  ft  WELL-GRADED  SAND  WITH 
GRAVEL.  (SW)  gray  to  blue-gray,  moist, 
loose,  mostly  non-plastic  silt,  approx. 
55-65X  fine  to  medium  grained  sand.  30X 
subrounded  gravel  up  to  2  inches  in 
diameter,  up  to  5X  fine  sand. 

Hit  groundwater  at  10  ft.  bgs. 

10.0-12.0  ft 


4ii«vj;iivr3:iii 


(GW-GM)  gray  to 
blue-gray,  approx.  50-55X  well-graded 
gravel,  subangular  to  subrounded.  30X  fine 
to  coarse-grained  sand,  up  to  ISX  silt, 
wet.  loose. 

5.0-17.0  ft  LEAN  CLAY.  (CL)  blue-gray, 
moist,  wet.  elastic,  dense,  sticky  clay,  up 
to  75X  lean  clay,  approx.  5X  fine  sand  in 
the  upper  5  inches  of  the  sampler. 

End  of  sampling  at  17  ft.  bgs. 


End  of  boring  at  20  ft.  bgs. 


Note;  0U5MW-te  was  abandoned  and 
backfilled  on  8/25/92  due  to  insufficient 
yield. 


HELL  COMPLETION  DIAGRAM 


2-inch  Sch  40  PVC 
vented  slip  cap 


6-inch  diameter  steel 
surface  casing 
3  ft  X  3  ft  concrete  pad. 


3/8-inch  hydrated 
Bentonite  chips 


2-inch  diam.  Sch  40  PVC 
casing,  flush-threaded  . 
with  O-nng 


•2-inch  diam.  Sch  40.EiiC 
machine-cut  well  s 
!0-siot 


u 


8/6/92 


CSSI  16-40  sand  pack 


6-inch  diameter  borehole 


Flush- threaded  PVC  end 
cap  with  0-ring 


PROJECT  ELMENDORF  AFB  IRP  OCI5 _ LOCATION 

ELEVATION _ 11 _ 0RIUJN6  CONTRACTOR  DENALI  DRILLING 

0R1LL1N6  METHOD  AND  EQUIPMENT  FIOLLOH  STEM  auGER.  MOBILE  PRILL  B-61.  TRUCK  MOUNT 


ANCHORAGE. ALASKA 


MATER  LEVELS  Approx.  10  fl.  bgs 


.START 
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PROJECT  AFB  IRP  OU5  ANCHORAGE.  ALASKA 
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0R1LL1N6  METHOD  AND  EQUIPMENT  HOLLOW  STEM  AUGER,  MOBILE  DRILL  B-61,  TRUCK  MOUNT _ 
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SOIL  DESCRIPTION 


SOIL  NAME,  uses  GROUP  SYMBOL.  COLOR. 
MOISTURE  CONTENT.  RELATIVE  DENSITY 
OR  CONSISTENCY.  SOIL  STRUCTURE. 
MINERALOGY 


From  0.0  to  1.0  ft  TOPSOIL.  (ML)  browr^. 
moist,  loose,  some  large  gravel,  mostly  silt 
and  fine  sand. 


_ LOOSER  D- KUNKEL 


NELL  COMPLETION  DIAGRAM 


2-inch  Sch  40  PVC 
vented  slip  cap 


From  5.0  to  7.0  ft  WELL-BRADED  SAND 
WITH  GRAVEL  (SW)  rust-brown.  moist, 
medium  dense.  A  few  small,  wet.  thin  silty 
zones.  Well-graded  sand  with  fine  to 
medium  gravel,  minor  amounts  of  silt. 

7.5-9.C  ft  WELL-GRADED  SANO  WITH 
GRAVFL .  (SW)  rust-brown,  moist,  medium 
dense.  A  few  small,  wet,  thin  silty  zones. 
Fine  to  coarse  sand  with  fine  to  medium 
gravel,  some  silt. 

ree  water  encountered  at  9.5  ft.  bgs. 
No  discernible  free  product. 

From  9.0  to  11.0  ft  SILTY  SAND.  (SM)  light 
brown,  fine  sand  with  brown,  non-plastic 
Silt,  trace  of  clay,  dense,  somewhat 
sticky. 


6-inch  diameter  steel 
surface  casing 
3  ft  X  3  ft  concrete  pad. 


3/8-inch  hydrated 
bentonite  chips 


2-inch  diam.  Sch  40 
flush-threaded 


e-inch  diameter  bor 


8/12/92 


■2-inch  diam.  Sch  40  PVC 
machine-cut  well  screen. 
10-slot 


Flush-threaded  PVC  end 
cap  with  0-ring 


CSSI  16-40  sand  pack 
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SOIL  DESCRIPTION 


SOIL  NAME,  uses  GROUP  SYMBOL,  COLOR, 
MOISTURE  CONTENT,  RELATIVE  DENSITY 
OR  CONSISTENCY,  SOIL  STRUCTURE, 
MINERALOGY 


- LOGGER _ 


MELL  COMPLETION  DIAGRAM 


vented  slip  cap  (3.5  ft 
above  ground  surface) 

6-inch  diameter  steel 
surface  casing 
3  ft  «  3  ft  concrete  pad. 
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PROJECT  ELMENOORF  AF8  IRP - LOCATION-^ 

ELEVATION _ _ 0R1LL1N6  CONTRACTOR  DENALI  DRILLIN 

DRILLING  METHOD  AND  EQUIPMENT  STEM  AUGER.  MOBILE  DRILL  B-61.  TRUCK  MOUNT 


—  LOCATION  ALASKA 

DENALI  DRILLING 


HATER  LEVELS  3-5  ft.  bgs 


SAMPLE 
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-FINISH 
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Appendix  D 

WELL  PURGING  AND  DEVELOPMENT  FIELD  DATA  SHEETS 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


WELL  NUMBER  ( 

SITF  AFfi^ 


FIELD  TEAM  (INITIALS) 


JOB  NUMBER  ^^tSlO%L.Ui.LCi 


FIELD  rnKimTTnN5:  0^\  Oo^rtu^t  , 


- 


PURGE  INFORMATION  | 

DATE  _  START  TIME  Z'>' m'^O  enD  TIME 

INITIAL  DEPTH  TO  WATER  .HJsli. WELL  DFPTH  frt  WELLBQRE  vni  9.  9’ 

FINAL  DEPTH  TO  WATER  .^7.  Z'i  TOTAI  VOL.  PURGED  i£^^^aAlSCHARGE  PATF 
METHOD  ptA.^^P'^ _  PUMP  DEPTH  37.ZZ  -to  e/C.9  '  TOP 

i 

VQLUME  PURGED  TEMPERATURE  pH  CONDUCTIVITY  APPEARANCE  i 


SAMPLING  INFORMATION 

DATE  _  START  TTMF  ’  SO  END  TTMF 

METHOD  _ _  t 

INITIAL  DEPTH  TO  WATER  _ 'Si  *'^1  * _ DEPTH  TO  WATER  AFTER  SAMPLING  ? 


WELL  NUMBER  _ 

SITE  1  Ao 
FIELD  CONDITIONS. 


GR□U^4DWATER  SAMPLING 
FIELD  DATA  SHEET 

_  FIELD  TEAM  (INITIALS) 

_ lOB  NUMBER 


FIELD  MEASUREMENT/ 
CQLLECTIDN  EQUIP. 


MAKE/MODEL 


SERIAL/ID 

NO. 


CALIBRATION/' 
COMMENTS  - 


PURGE  INR^MATIDN  /  Peye-l<?peMA<^l^•V■ 

DATE  ^1  >  ^  START  TTMF 


date  Q  L-^ -  START  TIME  _  END  TIME  - 

INITIAL  DEPTH  TO  WATER  WELL  DEPTH%ill_EST.  WELLBORE  VOL. 


FINAL  DEPTH  TO  WATER 


METHOD 


'VOLUME  PURGED  TEMPERATURE 


.TOTAL  VOL.  PURGED  _ 

H  CONDUCTIVITY 


.DISCHARGE  RATE 


APPEARANCE 


DATE 


METHOD 


START  TIME 


END  TIME 


INITIAL  DEPTH  TO  WATER 


.DEPTH  TO  WATER  AFTER  SAMPLING. 


WELL  NUMBER 

SITE _ 

FIELD  CONDITIONS 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

_  FIELD  TEAM  (INITIALS) 


JOB  NUMBER 


M//V^ 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


MAKE/MODEL 


SERIAL/ID 

NO. 


CALIBRATION/ 

COMMENTS 


PURGE  INFORMATION 

DATE  _ 

INITIAL  DEPTH  TO  WATER' 


START  TIME 
rc-i  I  depth 


END  TIME 


EST.  wellbore  VOL. 


FINAL  DEPTH  TO  WATER  _ TOTAL  VOL.  PURGED  _ 

METHOD  V/AR1^C>L^  PUMP  DEPTH  _ 

VOLUME  PURGED  TEMPERATURE  pHI  CONDUCTIVITY 


<laa\  &^VC 


6^^a\  _ 


Q.b  MOOrvvVyF) 


.6 


.DISCHARGE  RATE 


e3^ 


APPEARANCE 


vMjamJl _ 


•jC  -Go«»  ^  ^ 

SAMPLING  INFORMATION 

DATE  /6  “D61-^2- _ 

METHOD 

INITIAL  DEPTH  TO  WATER 


START.  Til 


:nd  time 


.DEPTH  TO  WATER  AFTER  SAMPLING 


37^ 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


WELL  NUMBER 


FIELD  TEAM  (INITIALS) 


Je 


SITE 


JOB  NUMBER  ^  ^ 'f  .  to 


FIELD  CONTlTTinNS  g-S  ' 


FIELD  MEASUREMENT/ 
CQLLECTIDN  EQUIP. 


MAKE/MODEL 


SERIAL/ID 

Na 


CALIBRATION/ 

COMMENTS 


pH  METER 

CONDUCTIVITY  METER 

THERMOMETER 

WATER  LEVEL  INDICATOR 

BAILEI^PUMP 

DECONTAMINATION 


OffoAJ  't-ID  fil 


3^  r 


ufincod  z^oi? 


t/T-  O 


Ujo^ 


Sre^A/>^  c.i.w/A/0  ,  t^iA>j,/sJox  a/zo  ,  7>5P  ^"2.0^  2>j  *-/-iT> 


PURGE  INFORMATION 

DATE  ^  ^ 


START  TIHE-IS^Sl 


INITIAL  DEPTH  TO  WATER  33  z  S’  ' 

1 

WELL 

DEPTH 

EST.  WELLBORE  Wni  . 

FINAL  DEPTH  TO 

WATER  -  TOTAL 

VOL.  PURGED  _ 

DISCHARGE  RATE 

MCTunn  e.et>i  puo  "Z. 

PUMP  DEPTH  (fo' 

VOLUME  PURGED 

TEMPERATURE 

pH 

CONDUCTIVITY 

APPEARANCE 

/C.T 

T.»1 

_ 

i>fle^K-  Be.^u^cyJ  /r^ 

Z-JO  ^/Ot. 

10 

-7.(3 

o 

/C  .i,  •  ^ 

l.c( 

/Z  C7 

• 

• 

SAMPLING  INFORMATION 

DATE  ■-3-S^p'^  _  START  TIME  _  END  TIME  /  ‘Y.  'lO 

METHOD  IdJl  j  _ 

•X-Z-  -7/  '  fVC-  —  /  / 

INITIAL  DEPTH  TO  WATER  33  .  nPPTH  TO  WATER  AFTER  SAMPLING  33  2L 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


WELL  NUMBER  _wL! 
SITE _ 


FIELD  CONDITIONS 


FIELD  TEAM  CINITIALS) 
_ IDB  NUMBER 


/( 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


MAKE/MDDEL 


Ai 


SERIAL/ID 

NO. 


leio 


0 

m 

CALIBRATION/ 

COMMENTS 


’ilS 


_  END  TIME 


PURGE  INFORMATION 

DATE  /  _  START  TIME  _ END  TIME 

INITIAL  DEPTH  TO  WATER^LIL WELL  DEPTH  -EST.  WELLBORE  VOL 

FINAL  DEPTH  TO  WATER  si£.  TOTAL  VOL,  PURGED  DISCHARGE  RATE^! 

METHOD  rfP^ _  PUMP  DEPTH  . 


VOLUME  PURGED  TEMPERATURE 


G. 


PUMP  DEPTH  _ 
CONDUCTIVITY 


3o<x<,i 


APPEARANCE 


mn 

□sn 

300 

8, VC 

m 

1 

8.7  c 

SAMPLING  INFORMATION 

DATE  _  OgC«<^-L 


START  TIME 


/r/> 


END  TIME 


AFTER  SAMPLING 


■M 


IT^ 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


WELL  NUMBER 
SITE 

FIELD  CONDITIONS. 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


pH  METER  _ 

CONDUCTIVITY  METER  _ 

THERMOMETER  — 

WATER  LEVEL  INDICATOR  _ 
BAILER/PUMP  _ 

DECONTAMINATION 


FIELD  TEAM  (INITIALS) 
_  JOB  NUMBER 


MAKE/MODEL 


SERIAL/ID 

NO. 


CALIBRATION/ 

COMMENTS 


I 


PURGE  INFORMATION 

DATE  sn  C[Z _  START  TIME  2.(/  /W/l'Z-  TIME 

U  sb«<  1  v'J'' 

INITIAL  DEPTH  TO  WATER  3^.2.  WELL  DEPTH  ££2^2 _ EST.  WELLBORE  VOL^  3 _ 

FINAL  DEPTH  TO  WATER  TOTAL  VOL.  PURGED  DISCHARGE  RATE 


r.  WELLBORE  V0L-££L3 _ 


METHOD 


VOLUME  PURGED  TEMPERATURE 


PUMP  DEPTH 


H  CONDUCTIVITY 


APPEARANCE 


METHOD 

I 

INITIAL  DEPTH  TO  WATER 


—  DEPTH  TO  WATER  AFTER  SAMPLING^^L^L- 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

WELL  NUMBER  iMlM'  ^ _  FIELD  TEAM  CINITIALS)  _ 

SITE  3 1 !n>^P _  JQB  NUMBER 

FIELD  r.nMTiiTTnNS  F _ ^ _ _ 


FIELD  MEASUREMENT/ 

COLLECTION  EQUIP.  make/mddel 


SERIAL/ID  CALIBRATION/ 

NO.  COMMENTS  ' 


pH  METER  - _ 

rnKIPUFTTN/TTY  MFTFP 

'  / 
THFRMnMFTFR  ' 

V 

• 

VATFR  IFVFI.  ^MT^TrAT^» 

BAILER/PUMP 

DECONTAMINATION 


PURGE  INFORMATION 

DATE  _  START  TIME _ ^  ^ _  END  TIME  . 

INITIAL  DEPTH  TO  WATER _ WELL  DEPTH  fz^i^^^EST.  WELLBORE  VOL 


FINAL  DEPTH  TO 

MrTwnn 

WATER 

rOTAL 

VOL.  PURGED  _ 

PUMP  DEPTH 

BisrHARnr  ratf 

VOLUME  PURGED 

TEMPERATURE 

.pH 

CONDUCTIVITY 

APPEARANCE 

0 

• 

^€0kx?lcH 

2  M  V 

jtL 

T)/E\\\\v\  ( 

r  ■■ 

SAMPLING  INFORMATION 

DATE  START  TIME  Wf  —  _  END  TIME  _ 

METHOD  _ _ _  _ 

INITIAL  DEPTH  TO  WATER  -DEPTH  TO  WATER  AFTER  SAMPLING 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


WELL  NUMBER 

fE.(  9  /fF 


FIELD  TEAM  CINITIALS) 


s£. 


SITE 


JOB  NUMBER 


FIELD  CONDITTONS  0^  /  .  OO^Ca/^& 

FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 

MAKE/MODEL 

SERIAL/ID 

NO. 

CALIBRATION/ 

COMMENTS 

»H  METER 

CONDUCTIVITY  METER  _ 

. 

THERMOMETER  _ 

WATER  LEVEL  INDICATOR 

BAILER/PUMP 

DECONTAMINATION 

.  \ 

_ 

PURGE  INFORMATION 


DATE 


START  TIMF  jl^'ZO 


END  TTMF  1&:CV 


INITIAL  DEPTH  TO  WATER  SS.O^  ^pth  .  SOf^t.  WELLBORE  vni  12  TV 

FINAL  DEPTH  TO  WATER  33.C^S^  TOTAl  VOL.  PURGED  212^^2^  DISCHARGE  RATE 


VOLUME  PURGED 

- 1 - p- 

TEMPERATURE 

pH 

CONDUCTIVITY 

APPEARANCE 

O 

_ 9. <71; 

HlO 

s^r^T 

RSI 

zno 

'Z.^o 

7.0^ 

Z(oO 

s.s'^'c 

SAMPLING  INFORMATION  ^ 

DATE  -&S  _ f1-?r _  START  TIME  _  END  TIME 

METHOD  A"  A  itf»s 

INITIAL  DEPTH  TO  WATER  _ DEPTH  TO  WATER  AFTER  SAMPLING 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


WELL  NUMBER  ^ nOcO  ^ 


FIELD  TEAM  (INITIALS) 


SITE  AfR 


JOB  NUMBER  f{i<i<^^\026  HS .  L( 


FIELD  rnKirnTTHK]?;  (Lr::>C>  /  ^  0. 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


MAKE/MODEL 


SERIAL/ID 

NO. 


CALIBRATION/ 

COMMENTS 


pH  METER 

CONDUCTIVITY  METER 

THERMOMETER 

WATER  LEVEL  INDICATOR 

BAILEt^PUMP 

DECONTAMINATION 


7^ 


PURGE  INFORMATION 


DATE 


START  TIME  A 'g  ^ 


END  TIME  51  Q^ifUSUC 


INITIAL  DEPTH  TO  WATER  ISiJi^VELL  DEPTH  ^2.  EST.  WELLBORE  VOL. 


FINAL  DEPTH  TO  WATER  3A.  S  ■  TOTAL  VOL.  PURGED  DISCHARGE  RATE 


... - J  -  , ■ 

VOLUME  PURGED 

TEMPERATURE 

pH 

CONDUCTIVITY 

APPEARANCE 

0 

^.Tc^ 

7.  OO 

Ji 

oLS-O 

o/OO 

^  lu<~l0,  cj^ 

IffCp  ^ 

9.Z^(L. 

HZO 

CJ  S  S 

SAMPLING  INFORMATION 


DATE 


IL 


METHOD 


_  START  TIME  _ 


END  TIME 


/3- 


INITIAL  DEPTH  TO  WATER 


—  ^  W  <1—  f 

_ DEPTH  TO  WATER  AFTER  SAMPLING 


i 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


WELL  NUMBER 


r\/i  OC^ 


SITE  AFB> 

FIELD  CONDITIONS  _ X2_ 


FIELD  TEAM  (INITIALS)  _ 

_  JOB  NUMBER  AA/icT  ^/<g  6,0 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


MAKE/MODCL 


pH  METER  Q€/6aJ  't'So  A _ « 

CONDUCTIVITY  METER  Ys//s«r-r _ _ 

THERMOMETER  _ 

WATER  LEVEL  INDICATOR _ 

BAILER/PUMP _ 

DECONTAMINATION  C(CiOt/<Jo, 


SERIAL/ID 

NO. 


CALlBiMTlQN/ 

COMfCNTS 


/?/AJ3 


J-  'ZoiT\^ 


PURGE  INFORMATION 


iiiCPT^ 

L _ _  END  TIME 


DATE  -a  5ey>f  START  TIMEJZZj-- _ ,  END  TIME 

^  :  ,  So  o^'  , 

INITIAL  DEPTH  TO  WATER  WELL  DEPTH  ii^^I,.«EST.  WELLBORE  VOI 


FINAL  DEPTH  TO  WATER  112^  TOTAL  VOL.  PURGED  _ DISCHARGE  RATE 

MPTunn  toG.i/wPP-o>  fcff-Oi  t "  PUMP  DEPTH 


METHOD  fe><z.u>»s^PP-o>  fce~Oi  pc^  ». 

VOLUME  PURGED  TEMPERATURE 


H  CONDUCTIVITY 


APPEARANCE 


/ 7T-//^5/-Z> 


Li6f4r  "Maj / Sf'isfjr 


SAMPLING  INFORMATION 


DATE 


METHOD 


START  TfMF  tt:00 


END  TIME  /2:  ? 


INITIAL  DEPTH  TO  WATER 


.DEPTH  TO  WATER  AFTER  SAMPLING 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


I  WELL  NUMBER  _  ^  ^  -  Vo _  FIELD  TEAM  (INITIALS) 

SITE  Z ^ ^  6  cj  JOB  NUMBER  3 ■  k  o 

FIELD  CONDlTinKJ^  <<0  S5  ” _ 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


MAKE/HODEL 


SERIAL/ID 

NO. 


CALIBRATION/ 

COMMENTS 


pH  METER 

CONDUCTIVITY  METER 

THERMOMETER 

WATER  LEVEL  INDICATOR 

BAILER/PUMP 

DECONTAMINATION 

T>  I  _ 


<y  O  /A 


y ft Util  z6e,z 


yAZdo  if  7  I  ?  C> 


‘ite  t.oA. 


>/ 


Ci 


»A 


“tei  P  r  t  . 


PURGE  INFORMATION  /  Z>c  U^^o/«»e^F/vr 

-  - 

DATE  y  _  START  TTMF-37  END  TIME  ' 

INITIAL  DEPTH  TO  WATER  vfl  L  DEPTH -SLLlk^ESJ.  WELLBORE  VOI _ _ 


FINAL  DEPTH  TO  WATER  TOTAL  VQL.  PURGED  DISCHARGE  RATE 

METHOD  z  spevp  pump  DEPTH  ' _ _ 


VOLUME  PURGED 

TEMPERATURE 

_pH_ 

CONDUCTIVITY 

APPEARANCE 

L--  5SO  -  . 

6/H- 

BB 

3'?c> 

T U  »  2i  ,  .■?/e  0  v_^/i/  t\J 

(i-  (c* 

(r.8-Z 

-*,30 

'iO^S.P  ^  COHT  r/?A’ 

T?o 

33c? 

d'<5^r  7>9a^ 

■ 

£;  9  t 

33c? 

CLe/\fL 

SAMPLING  INFORMATION 

DATE _ ISrPT  ^7. _  START  TIME  (  _  END  TIME 

METHOD  BA’t-gA- _ _ _ ^ _ 

INITIAL  DEPTH  TO  WATER  ^j  ^o' _ DEPTH  TO  WATER  AFTER  SAMPLING _L!Zi£ 


GRDUNDVATER  SAMPLING 
FIELD  DATA  SHEET 

WELL  NUMBER  _  FIELD  TEAM  (INITIALS)  _ _  ( 

SITE  _  JOB  number 

FIELD  CONDITIONS _ |  ^ 6^^ f _ _ 


FIELD  MEASUREMENT/ 

CDLLECTIDN  EQUIP.  make/mddel 


SERIAL/ID  CALIBRATION/ 

Na  COMMENTS 


PURGE 


DATE 


NFORMATIDN  j  U  e)<3p« 

_  START  TIME 


END  TIME 


- 

INITIAL  DEPTH  TO  WATER  WELL  DEPTH  EST.  WELLBORE  WUlLUxL- 

/^.Z3  total  VOL.  PURGED  DISCHARGE  RATE  _ L 


FINAL  DEPTH  TO  WATER 
METHOD 


VOLUME  PURGED  TEMPERATURE  pH  CONDUCTIVITY  _  APPEARANCE 


n  s-al. 

Oj  .5»c 

- -  - 

SfS 

^.r’c 

BBH 

UBsm 

U 

\lo 

<5.^C 

W!^ 

iJrM 

^i^VJTTu^id  / 

\^o 

US!} 

CJc'  ijcmy 

LM _ 

<c,r^ 

SLi^VTiH  rfou\»Y 

SAMPLING  INFDRMATiaN 

DATE  ^ _  START  TIME  f  3/3 _  END  TIME  lUl 

METHOD 


INITIAL  DEPTH  TO  WATER 


DEPTH  TO  WATER  AFTER  SAMPLING 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


WELL  NUMBER 
SITE  ^  ^  /V)^|S 


FIELD  TEAM  (INITIALS) 


g-Tjs: 


JOB  NUMBER^*^  ^ 


FIELD  rnKimTiniM^  OOC.t.C 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


MAKE/MODEL 


SERIAL/ID 

NO. 


CALIBRATION/ 

COMMENTS 


pH  MpTFR 

hAlio  Ton 

^,0y7»atfeo»r.i  ~ 

rONDUCTTVITY  MFTFP  ^  "^3 

Upszfo  2)70 

7^u^fQO0  C/»t 

THFRMDMftfr 

WATER  1  Fwri,  IMDICatpr 

bailer/pump 

DECONTAMINATION  U;<»S% 

7a  P  TiT  j£^i^s_e _ 


PURGE 


DATE 


:  INFORMATION  /  f)cveUfCi^^^ 
«?r)2i/«=t2.  _  START  TIME  JL 


lo_ 


END  TIME 


13^0 


INITIAL  DEPTH  TD  WATER  37y*  .WELL  DEPTH /Pf^^-EST.  WELLBORE  VOL,  ■5  :?■%<- 

37/  total  VOL.  PURGED  _ DISCHARGE  RATE _ _ 


FINAL  DEPTH  TD  WATER 


nfc.lHUlJ  re 

VOLUME  PURGED 

can _ 

TEMPERATURE 

pH 

runr  utr 1 n  _ 

CONDUCTIVITY 

APPEARANCE 

9.rt 

7.20 

^?9^t 

YyA^9w hnTY 

^  Sac 

^.l*c 

7. 13 

1  j«ACPI0 

(10  Qm- 

9.rt 

?-^ 

C3/W- 

?.y«t 

(ZicfixtDHr 

22o  Gml. 

‘p./t 

7rl7 

'pnti 

5<2m4i  Icio  nfiy 

q.^'c. 

Ct*^i 

^0X1 

C(e<uc 

SAMPLING  INFORMATION 


DATE 

1^7  STABT  ttmf  rS/3 

FNin  TrMFf37^? 

METHOD  _ 

^<55  PeikiujM 

INITIAL  DEPTH  TD  WATER 


DEPTH  TD  WATER  AFTER  SAMPLING 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


WELL  NUMBER  )0 _ 

SITE  fc/ ^  P 


FIELD  TEAM  CINITIALS) 


■gr>3u 


FIELD  CDNDITinNS  0!U^^CA^y.-J.SS.^F- 


JOB  Ml  IMBFP  ho  1^] 

_ f 

■■  ■ 


FIELD  MEASUREMENT/  serial/id  calibratidn/J 

COLLECTION  EQUIP.  MAKE/MODEL  NO.  COMMENTS 

pM  Mrxrp  (OCtOr^ 

rnMni  irTTvrTY  Mrrrp 

'>^0^^1900  UjtM*  A 

79110^19^ A  IS^  1 

THrPMHMrTFP 

I 

WATF»  iFv/f  INDK^rnp 

i 

BAILER/PUMP 

■■■■ 

t 

DECONTAMINATiqN  Lt .'Tl^kx^c 

PX  u^W  - 


1- 


PURGE  INFaRMATIDNy {)eve\ofe^^ 

DATE  _  START  TIME - L£1L^^ 


END  TIME 


j2^ 


V 


INITIAL  DEPTH  TD  WATER  WELL  DEPTH EST.  WELLBORE  VDL>^-^^  - 

FINAL  DEPTH  TO  WATER  TOTAL  VOL.  PURGED  S^2f^DISCHARGE  RATE _ - 


VOLUME  PURGED 

/  -  - - - 

TEMPERATURE 

pH 

CONDUCTIVITY 

APPEARANCE 

--  n 

dM. 

mmm 

WSk 

C?^>u■i^v _ _ _ 

SatL 

1 

I 

fSSSsSSSESSSMt 

s^fl/o 

SM. 

RQBBm 

Cj  o{A-  D  Y 

/OS' 

sM' 

/0,9'’c 

7.Ji 

vw; 

Otou  DV 

P  7.00 

GAc 

/O'l’c 

0.91 

H}fAl 

SifHcC  Cfcuiy  y 

^2:20  gai  /(?.rc 

SAMPLING  INFORMATION^ 

_  START  TIME  /■3.cg 


1 1 


»/ 


DATE  ^ - 

METHOD  f»»Pg7UV^  D^IjlUV  Tu.^^ 


END  TIME 


13/r 


INITIAL  DEPTH  TO  WATER 


DEPTH  TD  WATER  AFTER  SAMPLING 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


WELL  NUMBER  ll _ _  FIELD  TEAM  (INITIALS) 

SITE  f?(  _  JOB  NUMBER 

riELD  rPKinTTTnM?;  Cdj/  . _ O0<U'C<^^ _ 


_ I 


FIELD  MEASUREMENT/ 

COLLECTION  EQUIP.  make/mddel 


SERIAL/ID 

NO. 


pH  METER 

CONDUCTIVITY  METER 

THERMOMETER 

WATER  level.  INDICATOR 

BAILER/PUMP 


CALIBRATION/ 

COMMENTS 


DECONTAMINATION  _ ,  V 


- . .  . T 

PURGE  INFORMATION 

DATE  .^6  _  START  TIME  _  END  TIME 

o  to«JLv.jFO(L 

INITIAL  DEPTH  TO  VATFR  50  .3^  WFLl  DEPTH  .SZ^iil-EST.  WELLBORE 


FINAL  DEPTH  TO  WATER  3  TOTAL  VOL.  PURGED  DISCHARGE  RATE 

METHOD  PUMP  DEPTH _ ‘dO. _ 


VOLUME  PURGED 

- ^ 

TEMPERATURE 

pH 

CONDUCTIVITY 

APPEARANCE 

wKSI^SSMl 

ran 

1  LA^C~^i  ^ 

Q9.0 

6 

qOO 

1  cA.r  Ui  d 

a  ^  o 

I 

1 

fm 

0 

o  U 

0/-^cjW 

SAMPLING  INFORMATION 

DATE  _  START  TIME  ^ _  END  TIME  O  ' 

METHOD  td/  _ 

INITIAL  DEPTH  TO  WATER  _ 3,g._.  'h _ DEPTH  TO  WATER  AFTER  SAMPLING  3ill> 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

WELL  NUMBER  LW  /  Z- _ _  FIELD  TEAM  CINITIALS)  /ST^  _ _ 

SITE.  -Hi  Vv^  ^»A  A|gt^  _ lOB  NUMBER 

FIELD  CONDITIONS  _ S  _ S.^/- _ 


FIELD  MEASUREMENT/ 

CQLLECTIQN  EQUIP.  make/model 


SERIAL/ID  CALIBRATION/ 

NO.  COMMENTS 


pM  MFTFP 

rnKini  irTTVTTY  mftfp  /O 

^  ev  ]u 

TWFPMnMFTFP 

V  ^=3*  »» 

_z _ 

l>  — 

water  LEwn,  INDIFathp 

lamm 

RATI  FP/PI  IMP 

!■■■ 

DECONTAMINATION 

1 

PURGE  INFORMATIDnI  Pc 


DATE 


START  TIME 


hio 


END  TIME 


,»»c 

INITIAL  DEPTH  TO  WATER  WFl  L  TJEPTH  J/..>  EST.  WELLBORE  vni  'Z  «^1K. 

FINAL  DEPTH  TO  WATER  liiZV'  TOTAL  VOL.  PURGED  / ^^^ISCHARGE  RATE _ 


VOLUME  PURGED 

- 1 - 1 — - 

temperature’ 

- r 

pH 

CONDUCTIVITY 

APPEARANCE 

mssm 

ESI 

se 

HE5 

^  6  ^yI  T^t' 

IfO 

<Y5»Xl 

*  4 

Ibf 

OlieaW. 

eSkf^V 

oa 

H»X) 

/cJo* 

SAMPLING  INFORMATION 


DATE  _S 


START  TIME 


llM. 


END  TIME 


sm. 


METHOD  S  0^^  IS  T7jJL(^ 


.DEPTH  TO  WATER  AFTER  SAMPLING 


INITIAL  DEPTH  TO  WATER 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

WELL  NUMBER  M  tO  1 3 _  FIELD  TEAM  (INITIAI 

CTTP-  _ lOB  NUMl 

TTri  n  rnKiTiTTinw^ 


FIELD  TEAM  (INITIALS) 

_ lOB  NUMBER^ 

_ 1 


FIELD  CONDITIONS. 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


pH  METER 
CONDUCTIVITY  METER 
THERMOMETER 

WATER  LEVEL  INDICATOf^^ 
BAILER/PUMP 

DECONTAMINATION 


X 


MAKE/MDDEL 


SERIAL/ID 

NO. 


CALIBRATION/; 

COMMENTS 


PURGE  INFORMATION  / 


DATE  - - 

INITIAL  DEPTH  TO  WATER 


i,^2/ 


_  START  TIME  ^ 
WELL  DEPTH  i: 


END  TIME 


.EST.  WELLBORE  VOL 


.tLkifL 


FINAL  DEPTH  TO  WATER 
METHOD 


.TOTAL  VOL.  PURGED 


Z2CffJtL 


DISCHARGE  RATE 


>fE 


PUMP  DEPTH 


VOLUME  PURGED  TEMPERATURE 


H  CONDUCTIVITY 


APPEARANCE 


llo 


%20 


1.H*C 


WV(?/r/ 


6m.**  oo<f< 


5  Cl  A  7  0  Oon 


SAMPLING  INFORMATION 

DATE  _ 

METHOD 

INITIAL  DEPTH  TO  WATER  _ 


START  TIME 


END  TIME 


.DEPTH  TO  WATER  AFTER  SAMPLING 


WELL  NUMBER 
SITE  Fj  V 


FIELD  CONDITIDNS. 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


FIELD  TEAM  (INITIALS) 
_ lOB  NUMBER 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


pH  METER 

CQNDUGTIVITY  METER 

THERMOMETER 

WATER  LEVEL  INDICATOR 

BAILER/PUMP 

DECONTAMINATION 


MAKE/MODEL 


SERIAL/ID 

NO. 


CALIBRATION/ 
COMMENTS  - 


PURGE  INFORMATION 

DATE 

INITIAL  DEPTH  TO  WATER. 
FINAL  DEPTH  TO  WATER  _ 


METHOD 


VOLUME  PURGED  TEMPERATURE 


_  START  TIME 
WELL  DEPTH- 


.5'  . 


END  TIME 


rgos 


fJU 


.TOTAL  VOL.  PURGED 


ll.^ 


11.^ 


10.  o 


pH 


(a. 0(9 


p  .{(a 


PUMP  DEPTH 


CONDUCTIVITY 


EST.  WELLBORE  VOLi: 
L£-_  DISCHARGE  RATE 


APPEARANCE 


h'rUiJj 


INITIAL  DEPTH  TO  WATER 


DEPTH  TO  WATER  AFTER  SAMPLING 


FIELD  CONDITIONS. 


V  c‘  g  e  rr 


FIELD  MEASUREMENT/ 
CQLLECTIDN  EQUIP. 


I^KE/HODEL 


~CV-  V  < 


SERFAL/ID 

NO. 


CALIBRATION/ 

COMMENTS 


PURGE  INFURMATION 

DATE  Pi  _  START  TIME _  END  TIME _ 

INITIAL  DEPTH  TO  WATER  WELL  DEPTH  EST.  WELLBORE  vni  .6" 

FINAL  DEPTH  TO  WATER  /P-  TOTAL,  VOL.  PURGED  _ DISCHARGE  RATE 

METHOD  ^  ^  A _  PUMP  DEPTH  _ _ 


VOLUME  PURGED  TEMPERATURE 


PUMP  DEPTH 


H  CONDUCTIVITY 


APPEARANCE 


SAMPLING  INFDRMATIDN 

DATE _ 

METHOD  _ 

INITIAL  DEPTH  TO  WATER  _ 


START  TIME 


END  TIME 


.DEPTH  TO  WATER  AFTER  SAMPLING 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


VELL  NUMBER  ^6^ 

STTF  _ 


FIELD  TEAM  CINITIALS) 
_  JOB  NUMBER 


FIELD  CONDITIONS. 


T 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


HAKE/MODEL 


SERIAL/ID 
NO. 


CALIBRATION/ 


pH  MFTER  nCiO/) 

CONnUCTIVITY  MFTFR  T 

l<kZo 

iooo  f\  , 

THERMOMETER  r)  C  ,cj  n 

'L 

- \ 

WATER  LEVEL  INDirATOR 

BAII  ER/PUMP  St<^l 

3^ 

DECONTAMINATION 


.7  ar^ou^.c,  ■-r-.?-d 


bj,  cOal^ 


PURGE  INFORMATION 

DATE  _ 

INITIAL  DEPTH  TO  WATER  /O-i^ 

FINAL  DEPTH  TO  WATER  _ 

METHOD  Ox/fX _ 

4  t 


- 1 

_  START  TIME  .25  A o^'.yo  ^ND  TIME  l^-^O 

loiLv)  S^e-tl  ^ 

_WELL  DEPTH  JP  «  EST.  WELLBORE  VOLES'.  3 

TOTAL  VOL.  PURGED  _ DISCHARGE  RATE 

_  PUMP  DEPTH  /^..O  TOCl _ 


VOLUME  PURGED  TEMPERATURE  pH  CONDUCTIVITY _ APPEARANCE 


_ 5V£ _ 

//  .  % 

ColorUvb  C.Uu.1. 

//  ^ _ 

//■  7 

mm 

3^sr~ 

j  riT'^r - > 

ti 

MvO _ 

w-l 

3‘iO 

1  \ 

SAMPLING  INFORMATION 

DATE _ 1.6  Aw^  _  START  TIME  -J(t-  _  END  TIME  30 

METHOD  -  S-boL>wU<^  Wae*'  _ 


INITIAL  DEPTH  TO  WATER 


DEPTH  TO  WATER  AFTER  SAMPLING 


(2P 

GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

NUMBER  1^1.!^'  ^ _  FIELD  TEAM  (INITIALS) 

SITE  ^ _  JOB  NUMBER  ^/oj  .  H5.^z> 

FIELD  rnMmT7nM5;  5'D‘^  ^  _ 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


MAKE/HQDEL 


SERIAL/ID 

Na 


CALIBRATION/ 
COMKNTS 


pH  METER  OfX^  Z'^A 

S/tZ  OoZiSl 

•Zv^.or^/  y.o 

rnwniirTrwTTY  meter 

J8^>/^0v8 

THERMOMETER 

WATER  1  EVEL  INnTEATnR  hUiJ  5! ^ 

-v-To 

t  - 

BAILEIV'PUMP 

... 

DECONTAMINATION  4(t..r^,/'  Tit 


PURGE  INFORMATION 


V  ^ 


DATE  ^  ^ 


START  TIME 


ISl^A. 


END  TIME. 


INITIAL  DEPTH  TD  WATER  IO.iTW  VEI  L  nrPTH  /V- r?:T  WFn 


FINAL  DEPTH  TO  WATER  _ _ TOTAL  VOL.  PURGED  DISCHARGE  RATE 

METHOD  ■  PUMP  DEPTH  _ 


VOLUME  PURGED 

TEMPERATURE 

pH 

CONDUCTIVITY 

APPEARANCE 

7,4/ 

3^0  fyrtiy^lc^r^ 

Cio(j-\o^  ' 

f.V  "C 

7.V/ 

CA-^n\.Ly^ 

u  ^ 

JM’L 

^H'7 

/ 

C| 

l>'oO 

5*517^4.  ^ 

0.1-  c-uv«^ 

/ 

SAMPLING  INFORMATION 


DATE 


METHOD 


START  TIME  / 


END  TIME^ 


0  O 


«  *  ^ 


INITIAL  DEPTH  TO'  water'  1 0.11  depth  TO  WATER  AFTER  SAMPLING 


WELL  NUMBER  I 

SITE 

FIELD  CONDITIONS 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

_  FIELD  TEAM  (INITIALS) 

_  JOB  NUMBER 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


pH  METER 

CONDUCTIVITY  METER 

THERMOMETER 

WATER  LEVEL  INDICATOR 

BAILER/PUMP 

DECONTAMINATION 


SERIAL/ID 

MAKE/MODEL  NO. 


lL%tX 


loflf-  H. 

% 

111 

CALIBRATION/ 

COMMENTS 


PURGE  INFORMATION 

DATE  /8*  OCiL**! 

INITIAL  DEPTH  TO  WATER 
FINAL  DEPTH  TO  WATER  1 
METHOD 


k _  START  TIMF  I  ? 

3il-  .WELL  DEPTH  Hal 

TOTAL  VOL.  PURGED  _ 


(2 _  END  TIME  132Q _ 

EST.  WELLBORE  VOL  2,^1  * 


_WELL  DEPTH  jLiLLiL EST.  WELLBORE  VOL* 
TOTAL  VOL.  PURGED  .  DISCHARGE  RATE 

_  PUMP  DEPTH  ,  .  I%£> _ 


VnLUME  PURGED  TEMPERATURE 


/  CA-I 


H  CONDUCTIVITY 


APPEARANCE 


METHOD  f  » 

INITIAL  DEPTH  TO  WATER 


DEPTH  TO  WATER  AFTER  SAMPLING 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


WELL  NUMBER  JLn± 
SITE 

FIELD  CONDITIONS 


tA>  ](ffA 
tt  "Q 


FIELD  TEAM  CINITIALS) 
_  JOB  NUMBER/ 


FIELD  MEASUREMENT/ 
CQLLECTIDN  EQUIP. 

pH  METER  Q. 

CONDUCTIVITY  METER  ^ 

THERMOMETER  _ 

WATER  LEVEL  INDICATOR  «_ 

BAILER/PUMP 

DECaNTAMINATIDN  ^ 


MAKE/MODEL 

\ot-  2.30A 


SERIAL/ID  CALIBRATION/ 

NO.  COMMENTS 

1^  x/,7 


PURGE  INFORMATION 


DATE 


_  START  TIME 


END  TIME 


INITIAL  DEPTH  TO  WATER//7»g  wfll  DEPTH  .1212^ EST.  WELLBORE  vni  7 
FINAL  DEPTH  TO  WATER  TOTAL  VOL.^  PURGED  DISCHARGE  PATF 

MPTHnnlAitfaMTuVe.  gwAff  f^^cL.  tiT^^  tfcW  j g  ( _ ^ ^  j 


METHODlA^WTuVe. 

T 

VOLUME  PURGED  TEMPERATURE 


H  CONDUCTIVITY 


APPEARANCE 


liJX 


7,<?6 

ciqtfKt 

>vy 

H^ok) 

C|ot^/> 


cv 


Clc/v-py 


DATE 

METHOD  Wa4o£A  fH  Pg7?t 
INITIAL  DEPTH  TO  WATER 


START  TIME 


'ipef 


END  TIME 


r  , 

.DEPTH  TO  WATER  AFTER  SAMPLING 


VELL  NUMBER  / 

site__0(2^ 

FIELD  CnNDITIDNS. 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

t^UJ  I  A _  FIELD  TEAM  CINITIAI 


FIELD  TEAM  (INITIALS) 
_  JOB  NUMBER 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


pH  METER 

CONDUCTIVITY  METER 

thermometer 

WATER  LEVEL  INDICATOR 
BAILER/PUMP 

DECONTAMINATION 


1  /eao 


OSUL 


MAKE/MODEL 


SERIAL/ID 

NO. 


CALIBRATION/ 

COMMENTS 


PURGE  INFORMATION 

DATE  _ 

INITIAL  DEPTH  TO  UATER 16^  ^ 

FINAL  DEPTH  TO  WATER  _ 

METHOD  _ 

VOLUME  PURGED  TEMPERATURE 


_  START  TIME _  END  TIME 

WELL  DEPTH  ■  EST.  WELLBORE  VOJ 


TOTAL  VOL.  PURGED  _ 
_  PUMP  DEPTH  _ 

H  CONDUCTIVITY 


'"10^ 


.DISCHARGE  RATE 


APPEARANCE 


1  DATE _ ^ 

!^SSSSIBS 

1  METHOD 

mBmm 

1  INITIAL 

p- 

DEPTH  TO  WATER  4 

L 

DEPTH  TO  WATER  AFTER  SAMPLING 


V5J 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

WELL  NUMBER  _ ^  ^  H  FIELD  TEAM  (INITIAL 

SITE  _  JOB  NUMB 

FIELD  rnKimTinKir^  ^ - 


SITE 


FIELD  TEAM  (INITIALS) 
_  JOB  NUMBER 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


pH  METER  ^ 

CONDUCTIVITY  METER  II 

THERMOMETER  — 

WATER  LEVEL  INDICATQ^^ 
BAILER/PUMP  _ 

DECONTAMINATION 


MAKE/MODEL 


_ 


SERIAL/ID 

NO. 


CALIBRATION/ ' 
COMMENTS 


U/^H« 


PURGE  INFORMATION 


DATE 


START  TIME 


INITIAL  DEPTH  TO  WATER  WELL  DEPTH  Pflz 

FINAL  DEPTH  TO  WATER  _ TOTAL  VOL.  PURGED  - 


METHOD 


_  END  TTMF/g/O  < 

WELLBORE  vni  3.57y»L* 
•O'  J 

n  TIT^rUACftC  DATr  1 


PUMP  DEPTH 


—  DISCHARGE  RATE 

.r' 


VOLUME  PURGED  TEMPERATURE 


CONDUCTIVITY 


APPEARANCE 


Cfou  js^nnST Oe>(^  4t 


l.^c 


DATE 


Trnj 


METHOD 

INITIAL  DEPTH  TO  WATER 


START  TIME 


END  TIME 


^ot-d 


.DEPTH  TO  WATER  AFTER  SAMPLING 


51 

GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

WELL  NUMBER  ^  _  FIELD  TEAM  (INITIALS)  fiT}  JS _ 

SITE  _  JOB  NUMBER  1021. Mi.  bV 

FIELD  cnNmTiniM?;  <SXK«*^  _ 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


MAKE/MODEL 


SERIAL/ID 
ND. 


CALIBRATION/ 


pH  METER 

7^r}%vir.o  — 

e. 

CONDUCTIVITY  METER  ^ 

THERMOMETER 

WATER  LEVEL  INDICATOR 

BAILER/PUMP  1 

DECONTAMINATION 


PURGE  INFORMATION 


DATE 


NATION  ^eue\^pe^<e^.^r,^ 
I=I^\T-(2  start  time 


END  TIME 


INITIAL  DEPTH  TD  WATER  WELL  DEPTH /(2jL511. EST.  WELLBORE  wni 

FINAL  DEPTH  TO  WATER  S^6r"  TOTAl  VOL.  PURGED  liZ^^^DISCHARGE  RATE _ 

LUgcfecAy  HD  PF  7m  *9g^^^inSp  ?s»THr.^!! _ Ti. _ 


METHOD 


VOLUME  PURGED  TEMPERATURE  .  pH  CONDUCTIVITY  .  APPEARANCE 

- 1 - m - — I - 1— s ! - 


HEI^H 

mk 

cWov 

WuL 

)  2  >2'c 

7tl 

1  ^ 

JZ.o^C 

7.?o 

lx  »  1 

1 

lz.o*c. 

7,?3 

^}2oJr) 

54,f  Iir 

1  'JL. 

SM- 

7.V3 

CfouoY-sujkny 

SAMPLING  INFORMATION 

DATE  ^hu)g(2.  _  START  TIME  .  Yh-hO 

MCTHDD  U>5q<aj  H-nfEluLf-j  t^alafAt 


INITIAL  DEPTH  TO  WATER 


DEPTH  TO  WATER  AFTER  SAMPLING 


WELL  NUMBER  _ 

SITE  ,  0  Vagft 

FIELD  CnNDITlDNS. 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

/  FTri  n  TCAM  frwrTTAi 


FIELD  TEAM  CINITIALS) 
_ lOB  NUMBER 

_  _ 


FIELD  MEASUREMENT/ 
CQLLECTIDN  EQUIP. 


pH  METER 

CONDUCTIVITY  METER 
THERMOMETER  __ 

WATER  LEVEL  INDICATOR  _ 
BAILER/PUMP  — 

DECONTAMINATION 


MAKE/MODEL 


SERIAL/ID 

NO. 


hUo  2o\l 


CALIBRATION/ 
COMMENTS  ' 


SiS- 


PURGE  INFORMATION  \  DeOC^ODC*^^'^ 

DATE  ^  ^  ^ _ _^TART  TIME  I  ^^D  TIME  /  ?/?- 

INITIAL  DEPTH  TO  WATFR  WELL  DEPTH  3:7*^ _ EST.  WELLBORE  VOL.^ 

FINAL  DEPTH  TO  WATER  JflSSL  TOTAL  VOL.  PURGED DISCHARGE  RATE - - 

I.  .  T't  -  _  \iLI 


METHOD 


VOLUME  PURGED  TEMPERATURE 


I 


I_L_  PUMP,  DEPTH _ I _ 

V. 

H  CONDUCTIVITY  APPEARANCE 


'(Mr^ 


IE 

•u 

<CCc>ucY 


DATE  ^ _ 

METHOD  hrpPl^Ti 

INITIAL  DEPTH  TO  WATER 


_  START  TIME 

W»\^^r%Ke.  Sa 


TIME  4^ -  _  END  TIME  l\t^ 

■  5AA*^(r..  Tu.Wi - — 

DEPTH  TO  WATER  AFTER  SAMPLING 


(D 


WELL  NUMBER  ^ 
SITE  < 

FIELD  CONDITIONS. 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

jS  FIELD.  TEAM  (INITIALS) 


JOB  NUMBFP  AhtC'3IOZ(0-  H 


fpetci^sl 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


MAKE/MODEL 


SERIAL/ID 

NO. 


CALIBRATION/ 

COMMENTS 


PURGE  INFORMATION  ^ 

date  - L _  START  TIME  Ji  t  END  TIME  / 

INITIAL  DEPTH  TO  VATER®i5^__WELL  DEPTH  >0  *  F^T  WELLBORE  vni  }f3 


FINAL  DEPTH  TO  WATER 
METHOD 


.TOTAL  VOL.  PURGED  DISCHARGE  RATE. 

PUMP  DEPTH  - 


VOLUME  PURGED  TEMPERATURE  pH  CONDUCTIVITY 


APPEARANCE 


DATE  _ 

METHOD 
INITIAL  DEPTH  TO  WATER 


START  TIME 


END  TIME 


.DEPTH  TO  WATER  AFTER  SAMPLING 


I 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


VELL  NUMBER 
SITE 


5Pl»Oi 


FIELD  CONDITIONS jOsJe^CASTT^ 


FIELD  TEAM  (lUITIALS) 

_  JOB  NUMBER 

.  Co/iocxs  caAa^ 


FIELD  MEASUREMENT/ 
CQLLECTIDN  EQUIP. 


MAKE/MODEL 


ISO  A 


tps 


SERIAL/ID 

NO. 


tS'kO 


CALIBRATION/ 
COMMENTS  t 


PURGE  INFORMATION 


DATE  , 

INITIAL  DEPTH  TO  WATER 
FINAL  DEPTH  TO  WATER  *. 


END  TIME 


_  START  TIME  /  _  END  TIME 

R  Sii^^WELL  DEPTH  .EST.  WELLBORE  VO 

9.33  TOTAL  VOL.  PURGED  DISCHARGE  RA 


(fsr- 


METHOD 


TOTAL  VOL.  PURGED 
_  PUMP  DEPTH 


DISCHARGE  RATE 


VOLUME  PURGED  TEMPERATURE  pH  CONDUCTIVITY 


APPEARANCE 


C/AV  ^.iiUiycjWv/ 


SAMPLING  INFORMATION 


DATE  — 
METHOD 


START  TIME 


END  TIME 


INITIAL  DEPTH  TO  ^TER 

Cvc 


lltZ _ DEPTH  TO  WATER  AFTER.  SAMPLING 


WELL  NUMBER  4^ 

SITE _ SAI 

FIELD  CDNDITIDNS 


FIELD  MEASUREMENT/ 
CDLLECTIDN  EQUIP. 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

_  FIELD  TEAM  CINITIALS) 

1 _  JOB  NUMBER 


\CliAhL 


MAKE/MODEL 


SERIAL/ID 

Na 


CALIBRATION/ 

COMMENTS 


PURGE  INFORMATIDN 

DATE  ^n/92. _  START  TIME  / END  TIME 

INITIAL  DEPTH  TO  WATER^SQS^ell  DEPTH  laiSltsT.  WELLBORE  VOl£^ _ - 

FINAL  DEPTH  TO  WATER  ^OTAL  VOL.  PURGED  2^  DISCHARGE  RATE  '^2ySL 
METHOD  G^guioOf^  npi. _  _  PUMP  DEPTH  _  ^6.  ^  ^ _ 


METHOD  nrX 

VOLUME  PURGED  TEMPERATURE 


PUMP  DEPTH 


pH  CONDUCTIVITY 


APPEARANCE 


lOs 


2 


Y  foP  6f  CWiiiol, 
SAMPLING  INFORMATION 


_ 

HQKSflBa 

BJ 


3 10  w»W 


DATE _ _ 

METHOD  _ 

INITIAL  DEPTH  TO  WATER 


START  TIME 


END  TIME 


DEPTH  TO  WATER  AFTER  SAMPLING 


IJ 

■ 

H 

WELL  NUMBER  -2i 
SITE.  59-fg. 
FIELD  CONDITIONS. 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

- jfi»P?ELb  CyiUTIALS) 

- L - -JoS' 


FIELD  MEASUREMENT/ 
CDLLECTIDN  EQUIP. 


pH  METER  .  _ 

CONDUCTIVITY  METER 


THERMOMETER 

WATER  LEVEL  INDICATOR 

BAILER/PUMP 

DECGNTAMINATIDN 


MAKE/MODEL 


SERIAL/ID 

NO. 


CALIBRATION/ 

COMMENTS 


PURGE  INFaRMATIDN  . 

date  ^ _  START  TIME  END  TiMr/Ot^g 

INITIAL  DEPTH  TO  WATER  WELL 'DEPTH  jSSl^EST.  WELLBORE  wnt  /7»S^m  ^ 

FINAL  DEPTH  TO  WATER  TOTAI  Vni  .  PIIPHETI  DISCHARGE  RATE~  { 

METHOD  _  PUMP  DEPTH  _ _  H3- 


VOLUME  purged"  TEMPERATURE  pH  CONDUCTIVITY _ APPEARANCE 


0  ShO  ' . 

■yjy 

Tu'cVib 

OEIH 

mi 

422X1 

9.<fc 

E^m 

Tk«c^**  ft 

52.0Y 

¥}2jrl 

RSESHI 

/  CutW«6 

GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


WELL  NUMBER  *111 
SITE 

FIELD  CONDITIONS. 


FIEL^bTr^j^rfALS)  ^ 

*-•  /  .i:  A 


■■■ 


FIELD  MEASUREMENT/ 
CDLLECTIDN  EQUIP. 

pH  METER  Q. 

CONDUCTIVITY  METER 

THERMOMETER  _ 

WATER  LEVEL  INDICATORyf- 

^</u/mrje.TM4aHttde  ^ 

©AILEIV'PUMP  — 

<  *  • 

DECaNTAMINATIDN  .J 


MAKE/MODEL 


‘VtteA  CU»r*, 


SERIAL/ID 

NO. 


CALIBRATION/ 

COMMENTS 


lyr 

f^MCp 

RA7e^  mt 


PURGE  INFORMATION  ^  ^ 

date  _ —  START  TIME _ ISJ^ - END  TIME'lil^ - 

INITIAL  DEPTH  TO  WATER  .WELL  DEPTH  -^eIt.  WELLBORE  VOL’iiijffi?*^ 

FINAL  DEPTH  TO  WATER  TOTAL'  VOL.  PURGED  .DISCHARGE  RATE 

BiiTTunn  E  TUWi^  Pi  IMP  nppTH _ ^ M  _ 


FINAL  DEPTH  TO  WATER 


METHOD 


VlTitd 


ruV>? 


VOLUME  PURGED  TEMPERATURE 


irj  PUMP  DEPTH  _ 
H  CONDUCTIVITY 


/Z,<tV 

79. 


fw  t 

if’W 

^X! 

‘/zzxl 

sr.J'c 

?W) 

^.r<L 

VofJff 

(eHO 

‘fm  f 

JcfXUf) 


APPEARANCE 


tL'^h'Hy  cjoupi 


SAMPLING  INFORMATION 


DATE 

METHOD  L  M  »P| 

INITIAL  DEPTH  TO  WATER 


START  TIME 


END  TIME 

ruU^ _ _ 


.DEPTH  TO  WATER  AFTER  SAMPLING 


WELL  NUMBER 


SITE  __;fcJ[:Z£LE. 
FIELD  CONDITIONS 


PS  Oi 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

^0  ^  C-TC-I^  .rTrAM  ^AjrTTAI 


kc/isT,  (^o' 


^ITIALS)^  y  WiX 
_  -frS^UMHFR 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


MAKE/MODEL 


SERIAL/ID 

NO. 


CALIBRATION/ 

COMMENTS 


pH  METER , . 

CONDUCTIVITY 

METER  :  » 

THERMOMETER 

WATER  LEVEL 

INDICATOR 

^ILER/PUMP 

DECONTAMINATION 

PURGE  INFORMATION 

DATE  _  START  TIME _ Ui^ _  END  TIME 

INITIAL  DEPTH  TO  WATER  WELL  DEPTH  iJS- _ EST.  WELLBORE  VoL-lli/ — 

FINAL  DEPTH  TO  WATER  _ TOTAL  VOL.  PURGED- - DISCHARGE  RATE - 


METHOD  m/rn  lU 

VOLUME  PURGED  TEMPERATURE 


Z 


PUMP  DEPTH 


H  CONDUCTIVITY 


APPEARANCE 


(I 


f 


SAMPLING  INFORMATION 

DATE  _ 

METHOD  HPfB  7VI 

INITIAL  DEPTH  TO  WATER  _ 


START  TIME 

o^m. _ j 


IH^ 


END  TIME 


}'^oO 


•  DEPTH  TD  WATER  AFTER  SAMPUNG 


WELL  NUMBER 
SITE__£d: 


'F6> 


FIELD  CONDITIDNS. 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

?? _  FIELD  TEAM  CINITIALS) 

_ _  JOB  NUMBER 


FIELD  MEASUREMENT/ 
CQLLECTIDN  EQUIP. _ 

pH  METER  _ 

CONDUCTIVITY  METER  '  _ 

thermometer  .  _ 

WATER  .LEVEL  INDICATOR  _ 
BAILER/PUMP  _ 

DECONTAMINATION 


MAKE/MODEL 


SERIAL/ID 

NO. 


T2> 


CALIBRATION/ 

COMMENTS 


PURGE  INFORMATION 

DATE  _ 

INITIAL  DEPTH  TO  WATER 

FINAL  DEPTH  TO  WATER  _ 

METHOD 

VOLUME  PURGED  TEMPERATURE 

(*)  GAC  I 

\3.~H  CAL  9,2*'C 
(Zm. 

S5-0  (xAcI  9/ 5*0 

SAMPLING  INFORMATION 
DATE  •y|ra  _ 

METHOD  IVfltcOI  y  HOPE 

INITIAL  DEPTH  TO  WATER  _ 


START  TIME 


.WELL  DEPTH, 


/5  3o 


END  TIME  /6Z5-  W 
nnpr  vni  . '  3  • 


TOTAL  VOL.  PURGED  _ 

7^V«-PUMP  depth  _ 

pH  CONDUCTIVITY 

L3S  IS%  X  lO 

'  b.n 

i'Vl  9oniP 
(iXl  lOAfO 
7-/y|  7oM0 
1-1%  <rsOX  to 


START  TIME 


.EST.  WELLBORE  VDL^A 
_ DISCHARGE  RATE 


APPEARANCE 


Oro^i 

Sq»J 


H 


]i  //» 

u  n  U 

K  If 


END  TIME 


A 


.DEPTH  TO  WATER  AFTER  SAMPLING. 


■ 


WELL  NUMBER 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET  _ 

rm  n  tpam  <tnttiai 


SITE 


FifS 


FIELD  TEAM  (INITIALS) 
_  JOB  NUMBER! 


FIELD  CONDITIONS. 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP.  . 


pH  METER 

CONDUCTIVITY  METER  - 1  f 
THERMOMETER  •  l 

WATER  LEVEL  INDICATOR 
BAILEI^PUMP 

DECONTAMINATION 


MAKE/MODEL 


SERIAL/ID 

NO. 


CALIBRATION/ 

COMMENTS 


PURGE  INFORMATION 


•iiATE 


INITIAL  DEPTH  TO  WATER 
FINAL  DEPTH  TO  WATER  _ 


METHOD 


VOLUME  PURGED  TEMPERATURE 


_  START  'time  .  1_  END  TIME  < 

WELL  DEPTH  _ EST.  WELLBORE  VO^^^^^I 

/DL.  PURGED  DISCHARGE  RATE 

PUHP  DEPTH 


TOTAL  VOL.  PURGED 


)H  CONDUCTIVITY 


<2Hg»  5o<ple 


i>r<^ 

S.V'c 

HE 

7/5*c 


<Sd 


3ST<\I 

35<5>«' 


_ APPEARANCE 

OKetmfoVjtSguuf^ _ 

C{ifu<oY 


SAMPLING  INFORMATION 

DATE  tr//3/f ^ _ 

METHOD 

INITIAL  DEPTH  TO  WATER  _ I 


START  TIME 


yzcf 


END  TIME 


.DEPTH  TO  WATER  AFTER  SAMPLING 


GROUNDWATER  SAMPLING 
_  FIELD  DATA  SHEET 

WELL  NUMBER  S  PZ ^  _  FIELD  TEAM  CINITIALS)  - 

SITE  _  JOB  NUMBER 

FIELD  CONDITIONS. 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


MAKE/MODEL 


SERIAL/ID 
NO. 


CALIBRATION/ 
COMMENTS 


2^  .a  ITjr 


pH  METER  .  . 

CONDUCTIVITY  METER 
THERMOMETER 


^  ;^x  -33. 


WATER  LEVEL  INDICATDR^<^ - i 

at  c./i4^«4e«. 

BAILEI  ' 


{3>KS> 


:r/pump 


iLTg. 


— / 


DECONTAMINATION  ^  /gtL 

PT  iXj.>VTtie  _ _ 


PURGE  INFORMATION 


DATE 


.v^-g. 


START  TIME 


/ozo 


END  TIME 


JJir_ 

INITIAL  DEPTH  TO  WATER  WELL  DEPTH  .f/6— l-EST.  WELLBORE  ~VOL-il:£2l 

FINAL  DEPTH  TO  WATER  JICIL.  TOTAL  VOL.  PURGED  DISCHARGE  RATE  ZZL 

METHOD  U'A'TfiCA  f  HDPB  PUHP  DEPTH _ l2 - ^ - 


(9.2^ 

42ixl 

fUuA^Yj  SL/6^/  OOo^ 

1^.7 

t.O’L 

Jfs-x' 

2>Jior 

h}.H 

?.3c 

7,7^  y> 

Jr  / 

C  ^  j  "SLc^i^  j  Oaf  or 

HC.I 

7-Ht  \ 

(p2sb 

1 

b-7V 

/i  '  ii  •/ 

SAMPLING  INFORMATION 


DATE 


-s}.(4^ 


START  TIME 


END  TIME 


\\Z\ 


METHOD  HrPfPg  T^V>_ir>^y  {/-^LA-TIK  - 


INITIAL  DEPTH  TO  WATER 


.DEPTH  TO  WATER  AFTER  SAMPLING, 


6|) 


WELL  NUMBER  _ U 

SITE  ^  lA  S 
FIELD  CONDITIONS . 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

^  _  FIELD  TEAM  <rNITIALS)  gT,T& 

A-FlS _ 

_  JOB  NUMBER 

lcc\^  .  0\/rtt€^^\  (oO*F _ 


FIELD  MEASUREMENT/ 
CaLLECTIQN  EQUIP. 


SERIAL/ID 
NO. 


PURGE  INFORMATION 


DATE 


START  TIME 


END  TIME 


I  (1^.0 


INITIAL  DEPTH  TO  WATER  WFI  I  DEPTH 


FINAL  DEPTH  TO  WATER 
METHOD  t  H-Of 


_WELL  DEPTH  JSle _ _EST.  WELLBORE  VOL-: 

TOTAL  VOL.  PURGED  DISCHARGE  RATE 

PUMP  DEPTH  . 


VOLUME  PURGED  TEMPERATURE^  pH  CONDUCTIVITY  APPEARANCE 


61?  \  ac*c#r .  /=fo^ 


39^/rl  s 


•s _ I  g.  O  V  \h.^%  ^  s 


<2'.2^c  \7>0Z\3'?ZK] 


X,  \74l  1 


INITIAL  DEPTH  TO  WATER 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


f 


WELL  NUMBER  K  /  Si  Cl  • -  FIELD  Tl 

^irr  BAFih  OU^ 

EAM  CINITIALS)  \uLl  JXl  ^ _ ri 

JOB  NUMBER 

FTFI  n  rnNDTTiriNS  P 

FIELD  MEASUREMENT/  serial/id  calibration/ 

COLLECTION  EQUIP.  make/model  no.  comments 

nH  MFTFR  —  M 

/icizeo  ItJf 

rriNTlI  irTTVTTY  MFTER  S 1  ‘S.S 

Mnzro  L}7o 

THFPMDMFTFR 

WATFP  1  FVFI  INDICATOR  i 

oi  tl  ^ 

BATI  ro/Pt  IMP 

_ i 

DECONTAMINATION  ^ 

PURGE  INFORMATION 


DATE 


START  TIME 


[I 


END  TIME 


INITIAL  DEPTH  TO  WATER  \ ’TLL  DEPTH  Jii2 - EST.  WELLBORE  VDL- 


riNAL  DEPTH  TO  WATER 


METHOD  /fPfS  pump  DEPTH 


TOTAL  VOL.  TUsrHARnE  RATE 

3z: _ _ _ 


VOLUME  PURGED  TEMPERATURE 


CONDUCTIVITY 


APPEARANCE 


C7  (>M. 

mmm 

mmm 

37'Z'X  / 

:^.V^ 

6. 1 

iJ  . 

(,.y^ 

1^0  A  \ 

n  f «  1 1  >1 

7.?"^ 

mn 

\\  »»  li  U 

SAMPLING  INFORMATION 


DATE 


START  TIME 


END  TIME 


METHOD  lu A i-ciCA j /H f £  7ul*^  j  }Ja/^U  7‘u>V* 


INITIAL  DEPTH  TO  WATER 


.DEPTH  TO  WATER  AFTER  SAMPLING, 


WELL  NUMBER 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

_  FIELD  TEAM  (INITIALS) 


SITE  ^ I Ap!^  .T/CP 


£1^ 


JOB  NUMBER  '^lo2L^%yo 


FIELD  nnKjDTTTnNs  DgsVy^^MH)  0 C*<\ ^  j  F 


^  n T^n M  n  M  SERIAL/ID  CALIBRATION/  ' 

COLLECTION  EQUIP.  make/model  no.  comments 

pH  mftfr  t9^tOt^ 

UAizt€> 

rONnUCTTVITY  MFTFR  MSX 

\kfiZco  i)7d 

THFRMHMFTFR 

■  t 

i 

WATER  1  FWFI  TNinrATHR  ^  itb 

MA2u»  n^z. 

i 

HArt  EP/PIIMP 

i 

DECONTAMINATION  j  L\yM>*w»c  Ia^t^asw^  *ray /ttuvt 

PX  U)%A-T\t<  y^>n.sC- _ 


PURGE  INFORMATION 


DATE 


-<s/^K 


START  TIME 


END  TIME 


INITIAL  DEPTH  TO  WATER  WELL  DEPTH  _^f]!__E ST.  WELLBORE  \/n\ 

FINAL  DEPTH  TO  WATER  _ TOTAL  VOL.  PURGED  DISCHARGE  RATE _ 


VOLUME  PURGED 

'  - -  ■"  '  1 

TEMPERATURE 

r 

pH 

CONDUCTIVITY 

APPEARANCE 

9.7'c 

5.$f 

llTX  1 

M.Z7 

BQ3H 

C.oz 

:2qoK] 

yfsi 

7.7^ 

mk 

2f(7;r; 

It 

57.^51 

s.rc 

^■}'c _ 

i-7H 

2frx) 

tr 

u 

SAMPLING  INFORMATION 

DATE 

5?TART  TIME  /O  HT 

END  TIME 

METHOD  T».U<* 


INITIAL  DEPTH  TO  WATER 


DEPTH  TO  WATER  AFTER  SAMPLING 


Q) 

WELL  NUMBER  sphI^-0 
SITE  ^  )~W  O  U  b 
FIELD  CDNDITIDNS _ 


FIELD  MEASUREMENT/ 
CQLLECTIDN  EQUIP. 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


FIELD  TEAM  (INITIALS)  _ 

_  JOB  NUMBER  yi^ST./ilCc 


1 


MAKE/HODEL 


SERIAL/ID 

NO. 


'  CALIBRATION/ 
COMMENTS 


pH  METER 

CONDUCTIVITY  METER 

VSI  "53 

THERMOMETER 

WATEK  LEVEL  INDICATOR^ — 
^t/UJoriexiiWiNr 

RATI  ER/PIIMP 

DECONTAMINATION 

PURGE  INFORMATION 


DATE 


START  TIME 


END  TIME 


INITIAL  DEPTH  TO  WATER  WELL  DEPTH  _ EST.  WELLBORE  VUiJS*^f»L 


FINAL  DEPTH  TO  WATER  _ TOTAL  VOL.  PURGED  S.*^^jrDISCHARGE  RATE 

METHOD  iL/' ATt  )-V  0  P  77a  b  C  puMP  DEPTH  /  ^ _ 


VOLUME  PURGED  TEMPERATURE 


G.rc 


0 1 


H  CONDUCTIVITY 


20TX) 


THSxI 


APPEARANCE 


Ic 

G- 

m 

SAMPLING  INFORMATION 

HATE  ^  j  ^  ^ _ 

METHOD  HO/T^  Tix 


INITIAL  DEPTH  TO  WATER 


START  TIME  f  O  VQ _  END  TIME  : 

~Tu.\yi. _ ! 

_ DEPTH  TO  WATER  AFTER  SAMPLING 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

WELL  NUMBER  -  ^3 - FIELD  TEAM  (INITIALS)  _ 

SITE  notei  TflP  _  JDB  NUMBFP  J^UC^62.(,^bHf^ 

FIELD  rnKirnTTHN?;  (D\>^\CC  ^  _ 


FIELD  MEASUREMENT/ 
CDLLECTIDN  EQUIP. 


MAKE/HODEL 


SERIAL/ID 

ND. 


CALIBRATION/ 
COMMENTS 


pH  METER 

rnMntiFTTwrTY  mftfp  A 

TWFPMHMrTFP  O 

J 

WATFP  1  Fvn  TNmrATnp 

ML 

BAILER/PUMP 

^mmm 

- 

DECONTAMINATION 

\j 

y 

PURGE  INFaRMATIDN 

DATE  _  START  TIME  .  _  END  TIME 

INITIAL  DEPTH  TO  WATER  WELL  DEPTH  _EST.  WELLBORE  VOl  /CSl 

FINAL  DEPTH  TO  WATER  _ TOTAL  VOL.  PURGED  S^L__ DISCHARGE  PATF  I  ' 

METHOD  PUMP  DEPTH  ^ _ 1 


VOLUME  PURGED  TEMPERATURE  pH  CONDUCTIVITY  _ APPEARANCE 


O 

/a.rc 

^^31 

^Bsmm 

JoSh 

OM- 

391 

3rwri 

u 

KIE^H 

VKSi 

iW 

^0 

u 

mxm 

ERg 

SAMPLING  INFORMATIDN 

DATE  ^ _  START  TIME  _  END  TIME 

METHOD  fycVO^Iut.^  [jA[a.4-i{c  U. ‘7uA»fc>  ^ 

INITIAL  DEPTH  TO  WATER  _ DEPTH  TO  WATER  AFTER  SAMPLING _ 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

WELL  NUMBER  .  _  FIELD  TEAM  CINITIALS)  S];_»2c _ 

SITE  l^f  _  JOB  NUMBER  AfJ C.^ tOZb. H^.bd 


FIELD  rnKinTTTnM^:  /^<g  »\  j 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


HAKE/MODEL 


SERIAL/ID 

NO. 


CALIBRATION/ 

COMMENTS 


pH  METFR 

CONDUCTTVITV  METF®  ^  ^  -1-0 

WBissm 

THFRMOMFTE®  .  , 

wsissm 

VATFR  1  EWEL  INDIf^^rnp 

HfllH 

BAILER/PUMP 

■■■■ 

DECONTAMINATION 


PURGE  INFORMATION 


END  TIME 


DATE  ^  ~ _ ^  START  TIME 

INITIAL  DEPTH  TO  WATER  5(iU_W^L  DEPTH  WELLBORE  Vd 

FINAL  DEPTH  TO  WATER  _ TOTAL  VOL.  PURGED  1?$^  -  DISCHARGE  RATE 

METHOD  ^  _  PUMP  DEPTH  - 


^3 


VOLUME  PURGED  TEMPERATURE  pH  CONDUCTIVITY 


APPEARANCE 


(9  Me. 

Jn3z__ 


l2H 


JM. 


211!) 


?.ll 


|liCC'/OAA»  MKW/F 

SAMPLING  INFORMATION 


DATE 


5\l 


METHOD 


I 


START  TIME 


/7/r 


END  TIME 


iizJT 


INITIAL  DEPTH  TO  WATER 


DEPTH  TO  WATER  AFTER  SAMPLING 


(ly 


WELL  NUMBER  _ 

SITE  m 
FIELD  CONDITIONS. 


FIELD  MEASUREMENT/ 
CQLLECTIDN  EQUIP. 

pH  METER  Q. 

CONDUCTIVITY  METER 

THERMOMETER  ^ 

WATER  LEVEL  INDICATOR  J. 

BAILER/PUMP  — 

DECONTAMINATIDN  I 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

f _  field  team  (INITIALS) 

_ ras  NUMBER 


yr.uou.) 


_ MAKE/MOCEL 


SERIAL/ID 

Ng 

2-%2r2. 


CALIBRATION/ 

COHICNTS 


.c  1  lA^tce 


PURGE  INFaRMATIDN 

DATE  ff  \  _ 


START  TIME 


END  TIME. 


INITIAL  DEPTH  TO  WATER  WELL  DEPTH Ulilfl- EST.  WELLBORE  VOl 

FINAL  DEPTH  TO  WATER  _ TOTAL  VOL.  PURGED  DISCHARGE  RATE 


FINAL  DEPTH  TO  WATER 
METHOD  Pg  TM.V>g  ,  * 


VOLUME  PURGED  TEMPERATURE 


PUMP  DEPTH  _ 
H .  CONDUCTIVITY 


21^/C 


APPEARANCE 


WELL  NUMBER  * 

SITE. 

FIELD  CaNDITlDNS. 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

_  FIELD  TEAM  (INITIALS) 

_  JOB  NUMBER 


g/g.  m 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


pH  METER  _ 

CaNDUpTiyiTYj,  METER  _L 

\ 

THERMOMETER  __ 

WATER  LEVEL  INDICATOR  _ 
BAILER/PUMP  _ 

DECONTAMINATION 


MAKE/MODEL 


SERIAL/ID 

NO. 


CALIBRATION/ 

COMMENTS 


PURGE  INFORMATION 

DATE  Z _  START  TIME  )  Z.  1>0 _  END  TIME  iM-J 

INITIAL  DEPTH  TO  WATER  ygLL  HEPTH  _2S  *  fRT.  WELLBORE  VOlL^iSSL 

FINAL  DEPTH  TO  WATER  _ _  TOTAL  VOL.  PURGED  DISCHARGE  RATE _ -i 

METHOD  .  W  FE  Tt*  V»t  PUMP  DEPTH  /  ^ _ ! _ ! 


DISCHARGE  RATE 


VOLUME  PURGED  TEMPERATURE  pH  CONDUCTIVITY 


C>  ^AC 


*5^.0 


Yc 

musBsm 

) 

APPEARANCE 


U  M 


WELL  NUMBER  -D 
SITE.  .JB\  VVM£-V^ 
FIELD  CONDITIONS. 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

^  _  FIELD  TEAM  CINITIALS) 

^  I  API^  P _  JOB  NUMBER 

Ok  ^  A  w' 


FIELD  MEASUREMENT/ 
CQLLECTIDN  EQUIP. 


pH  METER 

•qOMDUCTIVlTY  METER 
THERMOMETER 
WATER  LEVEL  INDICATOR 
BAILER/PUMP 

DECONTAMINATION 


MAKE/MODEL 


SERIAL/ID 

NO. 


CALIBRATION/ 

COMMENTS 


PURGE  INFORMATION 

DATE 

INITIAL  DEPTH  TO  WATER 

final  depth  to  water  _ 

METHOD 


1.02' 


START  TIME 


»  / 


END  TIME 


[S'/O 


_WELL  DEPTH  _L_L- 
TOTAL  VOL.  PURGED 
PUMP  DEPTH 


VOLUME  PURGED  TEMPERATURE 

O  I 


.Vc 


iJ-ir  ?< 


f.l’C 


AM. 

] 

11^ 

V5J-A'; 

7-/6 

_ EST.  WELLBORE  vru  V 

DISCHARGE  RATE _ 


_ APPEARANCE 


*5  Lc  ^ktLY  ufi 


;j6t<iLn.v  cloiAjbH 


DATE _ 

METHOD 


FORMATION 


--i<2-p  Z _  START  TIME 


END  TIME 

.  TuW- 


/S'V- 


INITIAL  DEPTH  TO  WATER 


DEPTH  TO  WATER  AFTER  SAMPLING 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

WELL  NUMBER  ~0  ^ _  FIELD  TEAM  (INITIAL 

SITE  OUS" _  JOB  numb 

nn  n  rnwnTTinw^ 


FIELD  TEAM  (INITIALS) 
_  JOB  NUMBER 


FIELD  CONDITIONS. 


FIELD  MEASUREMENT/ 

COLLECTION  EQUIP.  make/model 


<2.\ot^  fl'y) 


SERIAL/ID 

Na 


AUO  1%7-F' 


A7,W  t.|7o 


XALIBIMTION/ 

COM»CNTS 


(A  VVlc'  X 


V  (w  se. 


PURGE  INFORMATION 


DATE  ^  j  IM  ^ _  START  TIME  _ _  END  TIME 

INITIAL  DEPTH  TO  WATER WELL  DEPTH  ^S—EST.  WELLBORE  VO 

FINAL  DEPTH  TO  WATER  _ TOTAL  VOL.  PURGED  DISCHARGE  RATE 

METHOD  _  PUMP  DEPTH  3> _ ^ _ _ 

VOLUME  PURGED  TEMPERATURE 


6 


7.U3 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


WELL  NUMBER  5^ lUSo  I _  FIELD  TEAM  (INITIALS)  ML  P  - 

SITE  T~.  2-M-3>3  Po<7  /^AzQ _  jQB  number  HtMC  3/ 


FIELD  CONDITIONS. 


lAJeii-  i>OA^Fg.  AT  <^|NK  ;/v(  'b/VTitecot 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


MAKE/MODCL 


SERIAL/ID 

NO. 


CALIBRATION/ 
S 


WELL  NUMBER 
SITE  .J-NCr" 


FIELD  CONDITIONS 


FIELD  MEASUREMENT/ 
CQLLECTinN  EQUIP.. 


pH  METER 

CONDUCTIVITY-  METER 

THERMOMETER 

WATER  LEVEL  INDICATOR 

BAILEIV'PUMP 

DECONTAMINATIDN 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

_  field  team  (INITIALS)  >  M 

Csr-Xpr^V _ _ _ IDB  number  /fevV  5/^^^ 

IS  f  /  ^  c£  c£ <.  6-r^  v _ 


MAKE/MODEL 


SERIAL/ 
NO 


CALIBRATION/ 

COMMENTS 


PURGE  INFORMATION 


DATE 


START  TIME 


/02^^ 


END  TIME 


INITIAL  DEPTH  TO  WATER  >_Z5!2L_'WELL  DE^TH-^^^EST.  WELLBORE  VOI _ ^ _ _ 

c-TkfAi  rifroTLi  Tn  xJat'C’d  /V'  ttitai  \/ni  DiiDrtiT'n  .DISCHARGE  RATE  *'  ^ 


FINAL  DEPTH  TO  WATER  TTITAL  VOL.  PURGED 

METHOD  ^fePTH 


VOLUME  PURGED  TEMPERATURE 


H  CONDUCTIVITY 


APPEARANCE 


SAMPLING  INFORMATION 


DATE _ ^  _ 

METHOD  di(. 

INITIAL  DEPTH  TO  WATER 


START  TIME 


END  TIME 


.DEPTH  TO  WATER  AFTER  SAMPLING  ^ ^  . 


■fcW- 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 


WELL  NUMBER  _ 

SITE _ 

FIELD  CONDITIONS. 


FIELD  TEAM  (INITIALS) 


JOB  NUMBER 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


pH  METER  _ 

CONDUCTIVITY  METER  _ 

THERMOMETER  __ 

WATER  LEVEL  INDICATOR  _ 
BAILER/PUMP 

DECONTAMINATION 


MAKE/MODEL 


SERIAL/ID 

NO. 


CALIBRATION/ 

COMMENTS 


70 


PURGE  INFORMATION  / 

DATE  _  START  TIME  _  _  END  TTMF  )CfOO 

INITIAL  DEPTH  TO  WATER  .  WELL  DEPTH  SS^lZ-EST.  WELLBORE  wni  .  T 

FINAL  DEPTH  TO.  WATER  _ TOTAL  VOL.  PURGED  DISCHARGE  RATE  2^5^ 

METHOD  Tlx  €\>\  "P U.  _  pU]^p  DEPTH  _ 


VOLUME  PURGED  TEMPERATURE 


H  CONDUCTIVITY 


APPEARANCE 


(S7le^ 


SAMPLING  INFORMATION 

DATE _ _ 

MrTwnn 


METHOD  r  ^  ly 

INITIAL  DEPTH  TO  WATER 


START  TIME 


END  TIME 


.DEPTH  TO  WATER  AFTER  SAMPLING. 


GROUNDWATER  SAMPLING 
FIELD  DATA  SHEET 

WELL  NUMBER  —  FIELD  TEAM  CINITIALS) 

SITF  f  _ _ _ inn  NUMB 


FIELD  CONDITIONS. 


JOB  NUMBER 


FIELD  MEASUREMENT/ 
COLLECTION  EQUIP. 


MAKE/MODEL 


Riok/  2-50 


SERIAL/ID 

NO. 


002-/6/ 


m*is 


CALIBRATION/ 

COMMENTS 


460 


A  /  W  ^ 


■1^ 


PURGE  INFORMATION 

DATE  _ 

INITIAL  DEPTH  TO  WATER 


FINAL  DEPTH  TO  WATER 


METHOD 


VOLUME  PURGED  TEMPERATURE 


_  START  TIME 


_  START  TIME  _  END  TIME 

_WELL  DEPTH _ EST.  WELLBORE  VUL/^ttfir. 

TOTAL  VOL.  PURGED  ISPfA^  DISCHARGE  RATE  iQ§£!!lf 


PUMP  DEPTH 


H  CONDUCTIVITY 


APPEARANCE 


SAMPLING  INFORMATION 

DATE  ^1^7 1  _ 

METHOD  ^ 

INITIAL  DEPTH  TO  WATER  _ 


START  TIME 


END  TIME 


.DEPTH  TO  WATER  AFTER  SAMPLING. 


Appendix  E 

WATER  LEVEL  MONITORING  DATA 


Groundwater  Elevations  and  Estimated  Hydraulic  Conductivities 


Depth  to  TopofPVC 

Grouftdwater  Top  of  Steel  Ground 

Water  Casing 

Elevation 

Casing 

Surface 

Station 

Date 

Time 

Elevation 

Elevation 

Elevation 

(ft) 

(ft) 

(ft) 

(ft) 

(ft) 

GW4A 

8/5/92 

1510 

6.6 

134.79 

128.19 

135.32 

132.9 

GW4A 

8C7/92 

1842 

6.46 

134.79 

1^.33 

135.32 

132.9 

GW4A 

9/25/92 

1500 

4 

134.79 

130.79 

135.32 

132.9 

GW4A 

10/29/92 

1059 

3.935 

134.79 

130.855 

135.32 

132.9 

GW6A 

8/5/92 

1410 

31.2 

137.62 

106.42 

137.74 

135.6 

GW6A 

8/27/92 

1720 

31.26 

137.62 

106.36 

137.74 

135.6 

GW6A 

9/25/92 

1602 

31.06 

137.62 

106.56 

137.74 

135.6 

GW6A 

8/5/92 

1610 

31.075 

137.62 

106.545 

137.74 

135.6 

NS3-02 

8/5/92 

1800 

5.02 

117.98 

112.96 

118.44 

115.3 

NS3-02 

8^7/92 

1625 

551 

117.98 

112.77 

118.44 

115.3 

NS3-02 

9/25/92 

1506 

5.33 

117.98 

112.65 

118.44 

115.3 

NS3-02 

10/29/92 

1310 

5.47 

117.98 

112.51 

118.44 

115.3 

NS3-03 

8/5/92 

1450 

3.82 

109.13 

105.31 

109.17 

106.2 

NS3-03 

8/28/92 

845 

3.97 

109.13 

1(».16 

109.17 

106.2 

NS3-03 

9/25/92 

1512 

4.01 

109.13 

105.12 

109.17 

106.2 

NS3-03 

10/30/92 

1109 

4.14 

109.13 

104,99 

109.17 

106.2 

NS3-06 

8/8/92 

800 

27.92  NS 

146.84 

152 

NS3-06 

a/28/92 

815 

28.02  NS 

146.84 

152 

NS3-06 

9/25/92 

1530 

27.9  NS 

146.84 

152 

NS3-06 

10/30/92  NM 

NM  NM 

146.84 

152 

OU5MW-01 

8/27/92 

1735 

36.5 

136.41 

99.91 

136.82 

134.1 

OU5MW-01 

9/25/92 

1536 

36.77 

136.41 

99.64 

136.82 

134.1 

OU5MW-01 

10/28/92 

1523 

36.89 

136.41 

99.52 

136.82 

134.1 

OU5MW-02 

8/28/92 

900 

33.36 

140.95 

107.59 

141.67 

139.2 

OU5MW-02 

9/25/92 

1610 

33.06 

140.95 

107.89 

141.67 

139.2 

OU5MW-02 

10/28/92 

1203 

33.165 

140.95 

107.785 

141.67 

139.2 

OU5MW-03 

8/27/92 

1720 

33.33 

147.58 

114.25 

148.11 

145.7 

OU5MW-03 

9/25/92 

1612 

33.02 

147.58 

114.56 

148.11 

145.7 

OU5MW-03 

10/28/92 

1337 

33.07 

147.58 

114.51 

148.11 

145.7 

OU4MW-04 

8/28/92 

905 

32.38 

157.09 

124.71 

157.46 

154.8 

OU4MW-04 

9/25/92 

1621 

3^51 

157.09 

124.58 

157.46 

154.8 

OU4MW-04 

10/28/92 

1457 

32.51 

157.09 

124.58 

157.46 

154.8 

Estimated  Estimated 
Hydraulic  Hydraulic 
Conductivrty  Conductivit 
(ft/min)  (cm/sec) 


0.05  0.025 


0.032  0.016 


Groundwater  Elevations  and  Estim^ed  Hydraulic  Conductivities 


OU5MW-05 

9/25/92 

1624 

25.3 

157.29 

131.99 

157.82 

155.3 

0.037 

0.019 

OU5MW-05 

10/30/92 

1225 

25.335 

157.29 

131.955 

157.82 

155.3 

OUSMW-06 

8/28/92 

920 

35.86 

173.99 

138.13 

174.54 

172.4 

OU5MW-06 

9/25/92 

1521 

35.73 

173.99 

138.26 

174.54 

17^4 

OUSMW-06 

10/30/92 

1325 

35.81 

173.99 

138.18 

174.54 

172.4 

OU5MW-07 

8/28/92 

915 

34.19 

179.42 

145.23 

179.97 

177.4 

OUSMW-07 

9/25/92 

1515 

34.08 

179.42 

145.34 

179.97 

177.4 

OU5MW-07 

10/30/92 

1405 

34.25 

179.42 

145.17 

179.97 

177.4 

OUSMW-08 

8/27/92 

1631 

16.16 

153.5 

137.34 

153.88 

151.1 

0.045 

0.023 

OUSMW-08 

9/25/92 

1455 

16.1 

153.5 

137.4 

153.88 

151.1 

OU5MW-08 

10/29/92 

947 

16.14 

153.5 

137.36 

153.88 

151.1 

OU5MW-09 

8/27/92 

1520 

3.74 

113.02 

109.28 

113.62 

111 

OUSMW-09 

9/25/92 

1510 

3.81 

113.02 

109.21 

113.62 

111 

OU5MW-09 

10/29/92 

1330 

392 

113.02 

1M.1 

113.62 

111 

OU5MW-10 

8/27/92 

1445 

2.89 

105.25 

102.36 

106.08 

103.5 

0.068 

0.035 

OU5MW-10 

9/25192 

1450 

2.97 

105.25 

102.28 

106.08 

103.5 

OU5MW-10 

10/29/92 

1349 

3.05 

105.25 

102.2 

106.08 

103.5 

OU5MW-11 

8/28/92 

935 

38.24 

152.95 

114.71 

153.5 

151.9 

OUSMW-11 

9/25/92 

1617 

37.99 

15^95 

114.96 

153.5 

151.9 

OU5MW-11 

10/28/92 

1415 

38.01 

152.95 

114.94 

153.5 

151.9 

OU5MW-12 

8/27/92 

1623 

8.4 

96.01 

87.61 

96.89 

94.1 

0.076 

0.039 

OU5MW-12 

9/25/92 

1445 

7.94 

96.01 

88.07 

96.89 

94.1 

OU5MW-12 

10/28/92 

1504 

8.49 

96.01 

8752 

96.89 

94.1 

OU5MW-13 

8/27/92 

1619 

3.68 

90.81 

87.13 

91.39 

88.6 

0.062 

0.032 

OU5MW-13 

9/25/92 

1437 

3.61 

90.81 

87.2 

91.39 

88.6 

OU5MW-13 

10/28/92 

1514 

4.38 

90.81 

86.43 

91.39 

88.6 

OU5MW-14 

8/27/92 

1615 

10.28 

84.97 

74.69 

85.52 

83 

0.258 

0.131 

OU5MW-14 

9/25/92 

1435 

10.2 

84.97 

74.77 

85.52 

83 

OU5MW-14 

10/28/92 

1529 

10.11 

84.97 

74.86 

85.52 

83 

OU5MW-15 

8/27/92 

1603 

10.4 

81.56 

71.16 

82 

79.6 

0.042 

0.021 

OU5MW-15 

9125/92 

1425 

10.07 

81.56 

71.49 

82 

79.6 

OU5MW-15 

10/29/92 

1620 

9.87 

81.56 

71.69 

82 

79.6 

OU5MW-16 

8/27/92 

1558 

11.64 

7729 

65.65 

77.98 

75.4 

0.005 

0.003 

Groundwater  Elevations  and  Estimated  Hydraulic  Conductivities 


OUSMW-16 

9/25/92 

1427 

11.25 

7729 

66.04 

77.98 

75.4 

OUSMW-16 

10/29/92 

1613 

10.8 

7729 

66.49 

77.98 

75.4 

OU5MW-17 

8/27/92 

1610 

11.98 

65.99 

54.01 

66.38 

63.1 

OU5MW-17 

9/25/92 

1430 

11.56 

65.99 

54.43 

66.38 

63.1 

OU5MW-17 

10/29/92 

1600 

11.7 

65.99 

54.29 

66.38 

63.1 

OU5MW-30 

8/27/92 

1530 

5.71 

117.29 

111.58 

117.6 

114.7 

OUSMW-30 

9125192 

1508 

5.75 

117.29 

111.54 

117.6 

114.7 

OU5MW-30 

^0I29I92 

1320 

5.74 

117.29 

111.55 

117.6 

114.7 

OU5MW-31 

8/27/92 

1535 

4.39 

125.16 

120.77 

125.73 

123.5 

OU5MW-31 

9125/92 

1504 

4.44 

125.16 

120.72 

125.73 

123.5 

OU5MW-31 

10/29/92 

1420 

4.45 

125.16 

120.71 

125.73 

123.5 

SP1-01 

8/5/92 

1325 

822 

97.91 

89.69 

98.2 

94.8 

SP1-01 

8/27/92 

1645 

8.59 

97.91 

89.32 

98.2 

94.8 

SP1-01 

9/25/92 

1552 

8.47 

97.91 

89.44 

98.2 

94.8 

SP1-01 

10/28«2 

1110 

8.405 

97.91 

89.505 

98.2 

94.8 

SP1-02 

8/5/92 

1335 

34.56 

135.55 

100.99 

135.9 

1325 

SP1-02 

8/27/92 

1655 

35.66 

135.55 

99.89 

135.9 

1325 

SP1-02 

9/25/92 

1555 

35.14 

135.55 

100.41 

135.9 

1325 

SP1-02 

10/28/92 

1015 

35.75 

135.55 

99.8 

135.9 

132.5 

SP2/6-01 

8/5/92 

1405 

40.17 

15275 

112.58 

153.05 

150.4 

SP2/6-01 

8/27/92 

1700 

4028 

15275 

11247 

153.05 

150.4 

SP2A)-01 

9/25/92 

1615 

40.01 

15275 

11274 

153.05 

150.4 

SP2/6-01 

10/28fl2 

1433 

40.04 

15275 

11271 

153.05 

150.4 

SP2«-02 

8/5/92 

1420 

31.92 

144.19 

11227 

144.31 

141.3 

SP2«-02 

8/27/92 

1740 

3Z02 

144.19 

11217 

144.31 

141.3 

SPa6-02 

9/25/92 

1607 

31.78 

144.19 

11241 

144.31 

141.3 

SP2«-02 

10/30/92 

1023 

31.81 

144.19 

11238 

144.31 

141.3 

SP2/6-03 

8/5/92 

1440 

37.2 

141.63 

104.43 

141.85 

139.1 

SP2«-03 

8/27/92 

1730 

3754 

141.63 

104.09 

141.85 

139.1 

SP2«-03 

9/25/92 

1605 

37.08 

141.63 

104.55 

141.85 

139.1 

SP2«-03 

10/30/92 

1053 

37.08 

141.63 

104.55 

141.85 

139.1 

SP2/6-04 

8/5/92 

1415 

37.85 

140.44 

10259 

140.49 

137.9 

SP2/6-04 

8/27/92 

1725 

3753 

140.44 

10261 

140.49 

137.9 

SP2y6-04 

9/25/92 

1603 

37.82 

140.44 

10262 

140.49 

137.9 

SP2/6-04 

10/28/92 

1038 

37.8 

140.44 

102.64 

140.49 

137.9 

0.011 


Groundwater  Elevations  and  Estimated  Hydrauic  Conductivities 


SP2y6^ 

8/S/92 

1350 

3^14 

135.81 

103.67 

136.03 

133.1 

SP2«-05 

8/27/92 

1710 

32.12 

135.81 

103.69 

136.03 

133.1 

SPa6^)5 

9/2S/92 

1558 

32.02 

135.81 

103.79 

136.03 

133.1 

SP2m5 

10/28/92 

1553 

29.995 

135.81 

105.815 

136.03 

133.1 

SP4-02 

8/5/92 

1530 

5.84 

128.13 

122.29 

128.45 

125.3 

SP4-02 

9/25/92 

1503 

5.8 

128.13 

122.33 

128.45 

125.3 

SP4-02 

10/28/92 

1210 

5.8 

128.13 

122.33 

128.45 

125.3 

SP4/11-01 

8/5/92 

1505 

5.45 

134.3 

128.85 

134.58 

131.3 

SP4/11-01 

6/27192 

1634 

5.34 

134.3 

128.96 

134.58 

131.3 

SP4/11-<)1 

9I25J92 

1502 

5.28 

134.3 

129.02 

134.58 

131.3 

SP4/11-01 

10/28/92 

1144 

5.245 

134.3 

129.055 

134.58 

131.3 

SP4/11-03 

8/5/92 

1545 

39.4 

171.06 

131.66 

171.65 

168.5 

SP4/11-03 

8/27/92 

825 

39.38 

171.06 

131.68 

171.65 

168.5 

SP4/11-03 

9125192 

1525 

39.27 

171.06 

131.79 

171.65 

168.5 

SP4/11-03 

10/28/92 

1304 

39295 

171.06 

131.765 

171.65 

168.5 

W-14 

8/5/92 

1520 

3.52 

135.16 

131.64 

135.35 

133.7 

W-14 

8/27/92 

1640 

3.38 

135.16 

131.78 

135.35 

133.7 

W-14 

9/25/92 

1457 

3.19 

135.16 

131.97 

135.35 

133.7 

W-14 

10/29/92 

1107 

3.09 

135.16 

132.07 

135.35 

133.7 

W-16 

8/5/92 

1358 

31.6 

138.18 

106.58 

138.48 

137 

W-16 

8/27/92 

1715 

31.64 

138.18 

106.54 

138.48 

137 

W-16 

9/25/92 

1600 

31.45 

138.18 

106.73 

138.48 

137 

W-16 

10/30/92 

1004 

31.47 

138.18 

106.71 

138.48 

137 

OU5GW-25 

8/6/92 

1515 

4 

114.2 

110.2 

117.05 

OU5GW-25 

9/23/92 

1630 

3.86 

114.2 

110.34 

117.05 

OU5GW-25 

10/29/92 

1408 

3.865 

114.2 

110.3^ 

117.05 

OU5GW-27 

8/6/92 

1215 

4.39 

130.9 

126.51 

133.71 

OU5GW-27 

8/27/92 

1740 

4.1 

130.9 

126.8 

133.71 

OU5GW-27 

9/23192 

1506 

3.88 

130.9 

127.02 

133.71 

OU5GW-27 

10/29/92 

1034 

3.77 

130.9 

127.13 

133.71 

OU5GW-28 

8/6/92 

1145 

4.48 

133 

128.52 

136.54 

OU5GW-28 

8/27/92 

1746 

4.36 

133 

128.64 

136.54 

OU5GW-28 

9/23/92 

1502 

3.75 

133 

129.25 

136.54 

OU5GW-28 

10/29/92 

1013 

4265 

133 

128.735 

136.54 

OU5GW-29 

8/6/92 

1220 

6.49 

123.54 

117.05 

127.12 

OU5GW-29 

9/23192 

1513 

4.79 

123.54 

118.75 

127.12 

Groundwater  Elevations  and  Estimated  Hydrautc  Conductivities 


OU5GW-29 

10A30/92 

1248 

4.61 

123.54 

118.93 

127.12 

OU5GW-34 

a/e/92 

1525 

3.64 

98.8 

95.16 

102.53 

OU5GW-34 

8/27/92 

1637 

3.78 

98.8 

95.02 

102.53 

OU5GW-34 

9/23«2 

1542 

3.7 

98.8 

95.1 

102.53 

OU5GW-34 

10/29/92 

1428 

4.86 

98.8 

93.94 

102.53 

OU5GW-40 

8/6/92 

1155 

4.44 

134.6 

130.16 

138.01 

OU5GW-40 

B/27/92 

1800 

4.3 

134.6 

130.3 

138.01 

OU5GW-40 

9/25/92 

1417 

4.14 

134.6 

130.46 

138.01 

OU5GW-40 

10/29/92 

1003 

4.18 

134.6 

130.42 

138.01 

OU5GW-41 

8/6/92 

1140 

5.72 

129 

123.28 

132.96 

OUSGW-41 

9/25/92 

1424 

5.85 

129 

123.15 

132.96 

OU56W-41 

10/29/92 

933 

5.81 

129 

123.19 

132.96 

OU5GW-42 

8/6/92 

1135 

3.37 

123.7 

120.33 

126.26 

OU5GW-42 

S/25192 

1436 

3.85 

123.7 

119.85 

126.26 

OU5GW-42 

10/29/92 

911 

4.015 

123.7 

119.685 

126.26 

|^OU5GW-44 

8/6/92 

1128 

3.59 

121.3 

117.71 

124.86 

VoU5GW-44 

9/25/92 

1431 

4 

121.3 

117.3 

124.86 

OU5GW-44 

10/29/92 

903 

4.135 

121.3 

117.165 

124.86 

OU5GW-46 

8/6/92  NA 

1.93 

99.1 

97.17 

101.83 

OU5GW-46 

8/27/92 

1649 

1.92 

99.1 

97.18 

101.83 

OU5GW-46 

9/23/92 

1545 

1.85 

99.1 

9725 

101.83 

OU5GW-46 

10/29/92 

1436 

1.805 

99.1 

97295 

101.83 

OU5GW-50 

8/6/92 

1506 

3.79 

11^9 

109.11 

116.14 

OU5GW-50 

9/25/92 

1650 

3.75 

11Z9 

109.15 

116.14 

OU5GW-50 

10/30/92 

1205 

3.715 

112.9 

109.185 

116.14 

OU5GW-51 

8/6/92 

1150 

5.52 

93 

87.48 

96.74 

OU5GW-51 

8/27/92 

1655 

5.46 

93 

87.54 

96.74 

OU5GW-51 

9/25/92 

1358 

5.3 

93 

87.7 

96.74 

OU5GW-51 

10/29/92 

1454 

5.395 

93 

87.605 

96.74 

OU5GW-55 

8/6/92 

1615 

3.7 

54.6 

50.9 

58.2 

OU5GW-55 

8/28/92 

957 

4.06 

54.6 

5054 

58.2 

OU5GW-55 

9/24/92 

1633 

4.1 

54.6 

50.5  , 

58.2 

OU5GW-55 

10/30/92 

1128 

4.325 

54.6 

50.275 

582 

^^OU5GW-58 

8/28/92 

953 

3 

55.1 

5Z^ 

58.61 

^P0U5GW-58 

9/24/92 

1643 

2.9 

55.1 

5^2 

58.61 

Groundwater  Elevations  and  Estimated  Hydraulic  Conductivities 


OU5GW-58 

10/30/92 

1135 

^89 

55.1 

52.21 

58.61 

OU56W-63 

8/6/92 

1420 

3.47 

129.8 

126.33 

133 

OU5GW-63 

9/23/92 

1420 

3.44 

129.8 

126.36 

133 

OU5GW-63 

10/29/92 

1135 

2.41 

129.8 

127.39 

133 

OU5SL-07 

8/6/92 

1650 

4.36 

80.7 

76.34 

84.77 

OU5SL-07 

9/25/92 

1533 

4.35 

80.7 

76.35 

84.77 

OU5SL-07 

10/29/92 

1629 

4.25 

80.7 

76.45 

84.77 

OU5SL-10 

9/25/92 

1505 

2 

93.6 

91.6 

96.78 

OU5SL-10 

10/28A2 

1535 

2.66 

93.6 

90.94 

96.78 

OU5SL-12 

8/6/92 

1540 

3.35 

3.35 

107.04 

OU5SL-12 

8«7/92 

1703 

4.02 

4.02 

107.04 

OU5SL-12 

9/23/92 

1600 

3.95 

3.95 

107.04 

OU5SL-12 

10/29/92 

1448 

3.9 

3.9 

107.04 

OU5SL-18 

8/6/92 

1455 

3.66 

107.3 

103.64 

110.78 

OU5a-18 

8/27/92 

1631 

3.7 

107.3 

103.6 

110.78 

OU5SL-18 

9/23fl2 

1620 

3.44 

107.3 

103.86 

110.78 

OU5SL-18 

10/29/92 

1400 

3.465 

107.3 

103.835 

110.78 

OU5SL-20 

9/23/92 

1650 

4.4 

110.4 

106 

114.87 

OU5SL-20 

10/30/92 

1155  ICE 

110.4 

114.87 

OU5SL-22 

8/6/92 

1440 

4.73 

129.9 

125.17 

134.29 

OU5SL-22 

9/23/92 

1425 

4.65 

129.9 

125.25 

134.29 

OU5SL-22 

10/29/92 

1150 

4.635 

129.9 

125265 

134.29 

OU5SL-23 

8/6/92 

1415 

4.27 

132.1 

127.83 

136.4 

OU5SL-23 

9/23/92 

1415 

4.08 

13Z1 

128.02 

136.4 

OU5SL-23 

10/29/92 

1123 

4.09 

1311 

128.01 

136.4 

OU5SL-25 

8/6/92 

1515 

4 

105.7 

101.7 

109.21 

OU5SL-25 

9123192 

1630 

3.86 

105.7 

101.84 

109.21 

OU5SL-25 

10/29/92 

1408 

3.865 

105.7 

101.835 

109.21 

BW-40 

NM 

NM 

NM 

171.6 

0 

173.86 

BW-50 

NM 

NM 

NM 

200.2 

0 

200.43 

BW-52 

NM 

NM 

NM 

106.1 

108.01 

Groundwater  Elevations  and  Estimated  Hydraulic  Conductivities 


NS  3  Not  Surveyed 
NM  3  Not  Measured 
NA  s  Not  Available 

*  These  samples  are  labeled  SP4-0 1  on  the  data  sheets. 


EAFB  -  Monitoring  Well  10,  Test  1 


o 


0,02  0,0+  0,06  0,08 

Time  (min) 


SEIOOOC 

(t>i-u3-owr) 

Environmental  Logger 

09/02  07 

:36 

Unit#  00856 

Test  2 

• 

Setups ; 

INPUT  1 

rype 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/01 

14:48:48 

Elapsed  Time 

INPUT  1 

0.0000 

0.022 

0.0033 

0.066 

0.0066 

0.018 

0.0100 

0.022 

0.0133 

0.025 

0.0166 

0.025 

0.0200 

0.022 

0.0233 

0.047 

• 

0.0266 

0.018 

0.0300 

1.539 

0.0333 

4.080 

0.0366 

0.632 

0.0400 

1.508 

0.0433 

1.492 

0.0466 

1.297 

0.0500 

1.152 

0.0533 

1.010 

0.0566 

0.891 

0.0600 

0.784 

0.0633 

0.692 

0.0666 

0.610 

0.0700 

0.541 

0.0733 

0.481 

0.0766 

0.425 

0.0800 

0.377 

0.0833 

0.340 

0.0866 

0.302 

0.0900 

0.270 

0.0933 

0.242 

0.0966 

0.220 

C.IOOO 

0.198 

0.1033 

0.179 

0.1C66 

0.163 

• 

0.1100 

0.151 

0.1133 

0.135 

0.1166 

0.125 

0.1200 

0.116 

/‘"vu/u  1  11.  iesT" 


SEIOOOC 

Environmental  Logger 
09/02  07:33 


00856 


Test  1 


Setups : 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linecirity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/01 

14:41:05 

Elapsed  Time 

INPUT  1 

0.0000 

0.040 

0.0033 

0.040 

0.0066 

0.040 

0.0100 

0.040 

0.0133 

0.040 

0.0166 

0.040 

0.0200 

0.040 

0.0233 

0.040 

0.0266 

0.040 

0.0300 

0.040 

0.0333 

0.040 

0.0366 

0.044 

0.0400 

0.040 

0.0433 

0.044 

0.0466 

0.015 

0.0500 

4.631 

0.0533 

2.021 

0.0566 

0.532 

0.0600 

1.678 

0.0633 

1.423 

0 . 0666 

1.218 

0.0700 

1.070 

0.0733 

0.941 

0.0766 

0.831 

0.0800 

0.733 

0.0833 

0.651 

0.0866 

0.579 

0.0900 

0.513 

0.0933 

0.456 

0.0966 

0.406 

0.1000 

0.365 

0.1033 

0.327 

^1^  0.1066 

0.295 

0.1100 

0.267 

0.1133 

0.242 

0.  V  66 

0.220 

0.1200 

0.204 

0.1233 

0.185 

0.12G6 

0.173 

0.1300 

0.160 

0.1333 

0.148 

0.1366 

0.135 

A 

0.1400 

0.129 

w 

0.1433 

0.122 

0.1466 

C.  100 

0.1500 

0.094 

0.1533 

0.081 

0.1566 

0.081 

0.1600 

0.072 

0.1633 

0.075 

0.1666 

0.059 

0.1700 

0.063 

0.1733 

0.063 

0.1766 

0.063 

0.1800 

0.066 

0.1833 

0.063 

0.1866 

0.053 

0.1900 

0.075 

0.1933 

0.063 

0.1966 

0.066 

0.2000 

0.059 

0.2033 

0.056 

0.2066 

0.059 

0.2100 

0.059 

0.2133 

0.063 

0.2166 

0.056 

0.2200 

0.063 

0.2233 

0.063 

ii 

0.2266 

0.056 

0.2300 

0.056 

0.2333 

0.053 

0.2366 

0.072 

0.2400 

0.047 

0.2433 

0.059 

0.2466 

0.063 

0.2500 

0.059 

0.2533 

0.047 

0.2566 

0.056 

0.2600 

0.069 

0.2633 

0.056 

0.2666 

0.050 

0.2700 

0.053 

0.2733 

0.047 

0.2766 

0.050 

0.2800 

0.059 

0.2833 

0.047 

0.2866 

0.056 

0.2900 

0.040 

0.2933 

0.050 

0.2966 

0.059 

0.3000 

0.047 

0.3033 

0.059 

0.3066 

0.056 

m 

0.3100 

0.053 

0.3133 

0.050 

0.3166 

0.053 

0.3200 

0.053 

0.3233 

0.3266 

0.3300 

0.3333 

0.3500 

0.3666 

0.3833 

0.4000 

0.4166 

0.4333 

0.4500 

0.4666 

0.4833 

0.5000 

0.5166 

0.5333 

0.5500 

0.5666 

0.5833 

0.6000 

0.6166 

0.6333 

0.6500 

0.6666 

0.6833 

0.7000 

0.7166 

0.7333 

0.7500 

0.7666 

0.7833 

0.8000 

0.8166 

0.8333 

0.8500 

0.8666 

0.8833 

0.9000 

0.9166 

0.9333 

0.9500 

0.9666 

0.9833 

1.0000 

1.2000 

1.4000 

1.6000 


0.053 

0.059 

0.050 

0.059 

0.059 

0.066 

0.085 

0.063 

0.053 

0.053 

0.050 

0.050 

0.037 

0.056 

0.050 

0.050 

0.050 

0.047 

0.050 

0.047 

0.047 

0.050 

0.047 

0.047 

0.047 

0.047 

0.047 

0.047 

0.044 

0.047 

0.047 

0.047 

0.047 

0.037 

0.075 

0.053 

0.050 

0.047 

0.047 

0.047 

0.047 

0.047 

0.047 

0.047 

0.044 

0.044 

0.044 
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TEST  DESCRIPTION 


Data  set .  0901n-l.in 

Data  set  title .  EAFB  -  Monitoring  Well  10,  Test  1 


Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . 

Radius  of  well . 

Aquifer  saturated  thickness... 

Well  screen  length . 

Static  height  of  water  in  well 

Log(Re/Rw) . 

A,  B,  C . 


126 

0.08333 

0.3333 

7.4 

5 

7.4 

2.199 

0.000,  0.000,  1.498 


ANALYTICAL  METHOD 

Bouwer  and  Rice  (unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  5.2445E-003 
yO  =  1.6970E-155 


TYPE  CURVE  DATA 

K  =  7.90226E-002 
yO  =  3.25741E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 


O.OOOE+000  3.257E+000  l.OOOE-001  1.844E-002 
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Mike  Singer 

Kirk  Creswick 

September  29,  1992 

Elmendorf  Air  Force  Base  Slug  Testing 

ANC31026.H4.10 


This  memorandum  presents  results  from  analysis  of  slug  test  data  collected  from  Elmendorf  Air 
Force  Base,  Alaska,  during  the  1st  and  2nd  of  September,  1991. 

The  aquifer  is  a  shallow  unconfined  glacio-fluvial  aquifer  consisting  of  mixtures  of  gravels  and 
sands  with  occasional  silts  and  clays. 

The  data  are  a  record  of  the  rising  head  after  the  removal  of  solid  slug.  Two  slug  sizes  were  used 
for  the  testing:  a  1.5-inch-diameter,  10-foot-long  slug,  and  a  1 -inch-diameter,  10.6-foot-long  slug. 
Both  slugs  produced  good  results.  The  slug  was  partially  submerged  in  the  majority  of  the  tests. 

Data  were  analyzed  using  the  AQTESOLV  algorithm  for  the  Bouwer  and  Rice  (1976)  solution  for 
unconfined  aquifers.  This  method  proved  appropriate  for  the  data  and  produced  cortsistent 
results  with  excellent  repeatability. 


Water  levels  in  nine  of  the  tested  wells  intersected  the  well  screen  during  the  tests,  requiring  that  a 
correction  factor  be  applied  to  the  well  casing  radius  to  account  for  the  thickness  and  prorosity  of 
the  gravel  pack  (Bouwer  and  Rice,  1976).  The  following  formula  is  used  to  calculate  the  corrected 
well  casing  radius: 


i-coa  =  I(1-n)r^c  +  nr^„]0.5 


Where: 

corrected  casing  radius,  in  feet 
porosity  of  gravel  pack 
measured  casing  radius,  in  feet 
radius  of  borehole,  in  feet 


n 


The  tested  wells  have  a  casing  radius  of  1  inch  (0.083  feet),  a  borehole  radius  of  4  inches 
(0.333  feet),  and  an  assumed  gravel  pack  porosity  of  30  percent.  These  measurements  resulted 
in  a  computed  value  for  r^  of  2.3  inches  (0.192  feet). 

The  hydraulic  conductivities  were  first  computed  using  the  actual  casing  diameter  of  1  inch.  For 
the  affected  wells,  a  correction  factor  based  on  the  value  for  was  then  applied  to  the  hydraulic 
conductivity  value.  The  hydraulic  conductivity  value  computed  using  the  Bouwer  and  Rice  (1979) 
solution  is  directly  proportional  to  the  square  of  the  r,..  The  correction  factor  (cf)  was  computed  as 
follows: 


cf  =  r^co,,  / 
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For  the  affected  wells,  the  computed  correction  factor  was  5.3.  The  corrected  hydraulic  conduc¬ 
tivity  was  computed  by  multiplying  the  computed  value  by  5.3.  The  corrected  values  are  shown  in 
the  table  below. 

As  described  by  Bouwer  (1989),  the  drawdown  data  generally  exhibit  characteristic  curves  with  a 
distinctive  straight-line  segment.  On  some  plots  (for  example.  Well  16,  test  8),  a  minor  amount  of 
deviation  occurs.  The  plotted  lines  were  fitted  visually;  deviations  within  the  range  of  data 
observed  on  the  plots  do  not  result  in  significant  variations  in  estimated  hydraulic  conductivity. 

For  some  tests  (for  example,  Well  14,  test  12),  the  water  levels  changed  quickly  after  the  removal 
of  the  slug.  For  these  tests,  only  the  first  few  data  points  were  used  for  the  analyses.  However, 
even  for  these  wells  the  results  exhibited  good  repeatability  between  tests. 

Resulting  hydraulic  conductivities  in  the  wells  ranged  from  1.6  ft/min  (0.8  cm/s)  to  0.027  ft/min 
(0.016  cm/s).  The  geometric  mean  of  the  test  results  was  0.4  ft/min  (0.2  cm/sec).  These  values 
are  appropriate  for  sarKt  and  gravel  aquifers  and  represent  highly  conductive  matericds.  K  values 
of  individual  tests  at  any  particular  well  were  very  similar  (see  table). 

Initial  drawdown  values,  y„  computed  by  the  algorithm  were  consistently  higher  than  values  calcu¬ 
lated  for  displacement  by  the  slug.  This  is  likely  due  to  the  very  fast  response  of  the  aquifer.  The 
first  second  or  two  of  data  often  show  erratic  readings  which  are  caused  by  the  shock  of  the  slug 
removal.  The  data  being  fitted  consists  of  the  first  6  to  12  seconds  of  the  record.  This  means  that 
slug  removal  is  slightly  less  than  instantaneous  and  thereby  causes  an  offset  in  the  time  axis 
which  in  turn  causes  the  y  intercept  to  be  higher.  However,  after  the  initial  noise  has  dissipated, 
the  first  good  data  have  y  values  reasonably  close  to  y^  and  therefor  provide  for  a  valid  solution. 
The  effective  radius  of  these  tests  appears  to  be  about  1 .2  to  3.7  feet  from  the  center  of  the  well. 

Overall,  the  resulting  K  values  appear  to  be  good  and  consistent  indicators  of  the  hydraulic  con¬ 
ductivities  of  these  aquifer  materials. 
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Appendix  F 
SLUG  TEST  DATA 


0.3233 

0.3266 

0.3300 

0.3333 

0.3500 

0.3666 

0.3833 

0.4000 

0.4166 

0.4333 

0.4500 

0.4666 

0.4833 

0.5000 

0.5166 

0.5333 

0.5500 

0.5666 

0.5833 

0.6000 

0.6166 

0.6333 

0.6500 

0.6666 

0.6833 

0.7000 

0.7166 

0.7333 

0.7500 

0.7666 

0.7833 

0.8000 

0.8166 

0.8333 

0.8500 

0.8666 

0.8833 

0.9000 

0.9166 

0.9333 

0.9500 

0.9666 

0.9833 

1.0000 

1.2000 

1.4000 
1.6000 
1.8000 
2.0000 
2.2000 

2.4000 
2.6000 
2.8000 


0.031 
0.034 
0.031 
0.031 
0.031 
0.  OJl 
0.031 
0.028 
0.031 
0.028 
0.028 
0.028 
0.028 
0.028 
0.028 
0.028 
0.028 
0.028 
0.028 
0.028 
0.028 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.022 
0.025 
0.022 
0.018 
0.022 
0.022 
0.022 
0.025 
0.022 
0.022 
0.022 
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TEST  DESCRIPTION 


Data  set .  0901n-2.in 

Data  set  title .  EAFB  -  Monitoring  Well  10,  Test  2 

Knowns  and  Constants: 

No.  of  data  points .  132 

Radius  of  well  casing .  0.08333 

Radius  of  well .  0.3333 

Aquifer  saturated  thickness .  7.4 

Well  screen  length .  5 

Static  height  of  water  in  well .  7.4 

Log(Re/Rw) .  2.199 

A,  B,  C .  0.000,  0.000, 


1.498 


ANALYTICAL  METHOD 

Bouwer  and  Rice  (unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVght  of  water  in  well, 
Log(Re/Rw) .  2.199 

A,  B,  C .  0.000,  0.000,  1.498 


ANALYTICAL  METHOD 


Bouwer  and  Rice  (unconfined  aquifer  slug  test) 


EAFB  -  Monitoring  Well  10,  Test  Z 


c5 


cS 


CD 

CD 


-i^UiaiTXi  s>a  Ti2:-[<j[  s 


0.036  0.072  0.108  0.144  0.18 

Time  (min) 
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TEST  DESCRIPTION 


Data  set .  niwl4t3.in 

Data  set  title .  EAFB  -  Monitoring  Well  14,  Test  3 


Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . 

Radius  of  well . 

Aquifer  saturated  thickness... 

Well  screen  length . 

Static  height  of  water  in  well 

Log(Re/Rw) . 

A,  B,  C . 


95 

0.08333 

0.3333 

4.44 

4.44 

4.44 

1.877 

0.000,  0.000,  1.436 


ANALYTICAL  METHOD 


uwer  and  Rice 


(unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  2.8279E-001 
yO  =  2.3474E-022 


TYPE  CURVE  DATA 

K  =  2.82790E-001 
yO  =  8.74994E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 


O.OOOE+000  8.750E+000  4.000E-002  3.946E-003 


EAFB  -  Monitoring  Well  14,  Test  4 


0,012  0.024  0.036  0.048  0.06 

Time  (min) 


EAFB  -  Monitoring  Well  14,  Test  5 


O 


0,02  0,04  0,06  0,08 

Time  (min) 


O  li'  I  4-t>  I 


SEIOOOC 

Environmental  Logger 


09/02  10:28 
it#  00856  Test  0 


Setups : 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

10:01:29 

Elapsed  Time 

INPUT  1 

0.0000 

0.006 

0.0033 

0.003 

0.0066 

0.006 

0.0100 

0.006 

0.0133 

0.012 

0.0166 

14.002 

^^0.0200 

7.884 

^Bo.0233 

1.092 

^^0.0266 

-1.020 

0.0300 

2.263 

0,0333 

3.161 

0.0366 

2.991 

0.0400 

2.456 

0.0433 

1,325 

0.0466 

2.446 

0.0500 

2.081 

0.0533 

1.864 

0.0566 

1.687 

0.0600 

1.517 

0.0633 

1.350 

0.0666 

1.190 

0.0700 

1.086 

0,0733 

0.963 

0.0766 

0.872 

0.0800 

0.777 

0.0833 

0.702 

0.0866 

0.626 

0.0900 

0.560 

0.0933 

0.503 

0.0966 

0.450 

0.1000 

0.409 

0.1033 

0.368 

0.1066 

0.330 

0.1100 

0.302 

0.1133 

0.273 

0.1166 

0.248 

0.1200 

0.226 

0.1233 

0.211 

0.1266 

0.192 

0.1300 

0.179 

0.1333 

0.173 

0.1366 

0.151 

• 

0.1400 

0.141 

0.1433 

0.132 

0.1466 

0.125 

0.1500 

0.119 

0.1533 

0.110 

0.1566 

0.107 

0.1600 

0.103 

0.1633 

0.097 

0.1666 

0.094 

0.1700 

0.088 

0.x733 

0.091 

0.1766 

0.088 

0.1800 

0.081 

0.1833 

0.078 

0.1866 

0.075 

0.1900 

0.072 

0.1933 

0.072 

0.1966 

0.069 

0.2000 

0.069 

0.2033 

0.063 

0.2066 

0.063 

0.2100 

0.063 

0.2133 

0.056 

0.2166 

0.053 

0.2200 

0.056 

— 

0.2233 

0.056 

0.2266 

0.056 

0.2300 

0.053 

0.2333 

0.050 

0.2366 

0.050 

0.2400 

0.050 

0.2433 

0.050 

0.2466 

0.059 

0.2500 

0.047 

0.2533 

0.047 

0.2566 

0.050 

0.2600 

0.047 

0.2633 

0.047 

0.2666 

0.050 

0.2700 

0.047 

0.2733 

0.047 

0.2766 

0.050 

0.2800 

0.040 

0.2833 

0.044 

0.2866 

0.040 

0.2900 

0.040 

0.2933 

0.040 

0.2966 

0.040 

0.3000 

0.040 

0.3033 

0.040 

0.3066 

0.037 

A 

0.3100 

0.040 

W 

0.3133 

0.037 

0.3166 

0.040 

0.3200 

0.037 

j 

0.3266 

0.3300 

0.3333 

.3500 

.3666 

0.3833 

0.4000 

0.4166 

0.4333 

0.4500 

0.4666 

0.4833 

0.5000 

0.5166 

0.5333 

0.5500 

0.5666 

0.5833 

0.6000 

0.6166 

0.6333 

0.6500 

0.6666 

0.6833 

0.7000 

0.7166 

0.7333 

0.7500 

0.7666 

0.7833 

0.8000 

0.8166 

0.8333 

0.8500 

0.8666 

0.8833 

0.9000 

0.9166 

0.9333 

0.9500 

0.9666 

0.9833 

1.0000 

1.2000 


0.037 

0.037 

0.037 

0.034 

0.037 

0.034 

0.034 

0.034 

0.034 

0.034 

0.034 

0.034 

0.031 

0.031 

0.031 

0.031 

0.031 

0.031 

0.028 

0.028 

0.028 

0.028 

0.028 

0.028 

0.037 

0.040 

0.040 

0.028 

0.037 

0.031 

0.031 

0.031 

0.034 

0.031 

0.040 

0.034 

0.031 

0.031 

0.031 

0.031 

0.028 

0.034 

0.034 

0.031 


AQTESOLV  RESULTS 
Version  l.io 


09/28/92 


15:35:43 


TEST  DESCRIPTION 

Data  set .  mw3t0.in 

Data  set  title .  EAFB  -  Monitoring  Well  3,  Test  0 

Knowns  and  Constants: 

No.  of  data  points .  136 

Radius  of  well  casing .  0.08333 

Radius  of  well .  0.3333 

Aquifer  saturated  thickness .  8.3 

Well  screen  length .  8.3 

Static  height  of  water  in  well .  8.3 

Log(Re/Rw) .  2.41 

A,  B,  C .  0.000,  0.000,  1.810 


ANALYTICAL  METHOD 

Bouwer  and  Rice  (unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  1.0645E-001 
yO  =  3.7552E+232 


»»»; 


TYPE  CURVE  DATA 

K  =  3.34412E-002 
yO  =  7.09170E+000 


Time 


Drawdown 


Time 


Drawdown 


Time 


Drawdown 


O.OOOE+000  7.092E+000  2.000E-001  9.338E-003 


EAFB  -  Monitoring 


0,04  0.08  0. 

Time  (mi 


SEIOOOC 

Environmental  Logger 
09/03  09:26 


Unit#  00856  Test  1 


Setups; 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

10:08:30 

Elapsed  Time 

INPUT  1 

0.0000 

0.003 

0.0033 

0.003 

0.0066 

0.003 

0.0100 

0.003 

0.0133 

0.003 

0.0166 

0.000 

0.0200 

12.195 

0.0233 

9.033 

0.0266 

6.738 

0.0300 

1.848 

0.0333 

2.575 

0.0366 

1.451 

0.0400 

1.923 

0.0433 

2.437 

0.0466 

2.279 

0.0500 

2.056 

0.0533 

1.854 

0.0566 

1.640 

0.0600 

1.448 

0.0633 

1.275 

0.0666 

1.177 

0.0700 

1.061 

0.0733 

0.950 

0.0766 

0.865 

0.0800 

0.758 

0.0833 

0.714 

0.0866 

0.639 

0.0900 

0.579 

0.0933 

0.525 

0.0966 

0.475 

0.1000 

0.431 

0.1033 

0.390 

0.1066 

0.355 

0.1100 

0.321 

0.1133 

0.296 

0.1166 

0.274 

0.1200 

0.236 

0. 

0. 

0. 

0. 

JO. 

"o. 

0. 

0, 

0. 

0. 

0. 

0, 

0, 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0, 

0, 

0, 

0, 

0, 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


1233 
1266 
1300 
1333 
1366 
1400 
1433 
1466 
1500 
1533 
1566 
,  1600 
,1633 
,1666 
.1700 
.1733 
.1766 
.1800 
.1833 
.1866 
.1900 
.1933 
.1966 
.2000 
.2033 
.2066 
.2100 
.2133 
.2166 
.2200 
.2233 
.2266 
2300 
2333 
2366 
2400 
2433 
,2466 
,2500 
,2533 
.2566 
,2600 
.2633 
.2666 
,2700 
.2733 
.2766 
.2800 
.2833 
.2866 
.2900 
.2933 
.2966 
.3000 
.3033 
.3066 
.3100 
.3133 
.3166 
.3200 


0.226 

0.211 

0.195 

0.185 

0.154 

0.148 

0.141 

0.135 

0.129 

0.122 

0.110 

0.107 

0.100 

0.110 

0.097 

0.091 

0.088 

0.085 

0.097 

0.094 

0.091 

0.085 

0.081 

0.078 

0.078 

0.072 

0.069 

0.072 

0.063 

0.066 

0.063 

0.059 

0.056 

0.056 

0.050 

0.050 

0.050 

0.047 

0.047 

0.047 

0.047 

0.047 

0.047 

0.047 

0.050 

0.059 

0.056 

0.056 

0.056 

0.056 

0.056 

0.056 

0.053 

0.056 

0.053 

0.053 

0.053 

0.053 

0.053 

0.053 


0.3233 

0.3266 

0.3300 

0.3333 

0.3500 

0.3666 

0.3833 

0.4000 

0.4166 

0.4333 

0.4500 

0.4666 

0.4833 

0.5000 

0.5166 

0.5333 

0.5500 

0.5666 

0.5833 

0.6000 

0.6166 

0.6333 

0.6500 

0.6666 

0.6833 

0.7000 

0.7166 

0.7333 

0.7500 

0.7666 

0.7833 

0.8000 

0.8166 

0.8333 

0.8500 

0.8666 

0.8833 

0.9000 

0.9166 

0.9333 

0.9500 

0.9666 

0.9833 

1.0000 


0.053 

0.053 

0.050 

0.053 

0.050 

0.047 

0.047 

0.050 

0.047 

0.047 

0.044 

0.044 

0.044 

0.044 

0.044 

0.041 

0.044 

0.044 

0.044 

0.044 

0.041 

0.044 

0.044 

0.044 

0.044 

0.041 

0.050 

0.041 

0.041 

0.041 

0.041 

0.041 

0.041 

0.041 

0.041 

0.041 

0.041 

0.041 

0.041 

0.041 

0.041 

0.041 

0.031 

0.034 


>>>>>>>>>>>>>>>>> 
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AQTESOLV  RESULTS 
Version  1.10 


16:05:16 


TEST  DESCRIPTION 


Data  set . a:\inw3tl.in 

Data  set  title . EAFB  -  Monitor  Well  3,  Test  1 


Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . 

Radius  of  well . 

Aquifer  saturated  thickness... 

Well  screen  length . 

Static  height  of  water  in  well 

Iiog(Re/Rw) . 

A,  B,  C . 


139 

0.08333 

0.3333 

8.3 

8.3 

8.3 

2.41 

0.000,  0.000,  1.810 


ANALYTICAL  METHOD 
wer  and  Rice  (unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  1.5349E-002 

yO  =  . oA&E+lOB 


TYPE  CURVE  DATA 

K  =  3.14906E-002 
yO  =  9.57249E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 

O.OOOE+000  9.572E+000  2.000E-001  1.856E-002 


EAFB  -  Monitor  Well 


0,04  0.08  0.12 

Time  (min) 


aalO^  la-i  ia«i 


SEIOOOC 


Environmental  Logger 
09/02  11:42 

fnit#  00856  Test  2 


Setups; 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

11:21:14 

Elapsed  Time 

INPUT  1 

0.0000 

0.028 

0.0033 

0.062 

0.0066 

-0.037 

0.0100 

0.018 

0.0133 

5.000 

0.0166 

2.881 

0.0200 

2.547 

0.0233 

1.804 

0.0266 

1.262 

0.0300 

1.763 

0.0333 

1.772 

0.0366 

1.542 

0.0400 

1.313 

0.0433 

1.111 

0.0466 

0.925 

0.0500 

0.774 

0.0533 

0.645 

0.0566 

0.538 

0.0600 

0.450 

0.0633 

0.374 

0.0666 

0.314 

0.0700 

0.264 

0.0733 

0.220 

0.0766 

0.185 

0.0800 

0.157 

0.0833 

0.135 

0.0866 

0.113 

0.0900 

0.100 

0.0933 

0.085 

0.0966 

0.075 

0.1000 

0.066 

0.1033 

0.059 

0.1066 

0.053 

0.1100 

0.047 

0.1133 

0.040 

0.1166 

0.040 

0.1200 

0.037 

0,1233 

0.1266 

0.1300 

0.1333 

0.1366 

0.1400 

0.1433 

0.1466 

0.1500 

0.1533 

0.1566 

0.1600 

0.1633 

0.1666 

0.1700 

0.1733 

0.1766 

0.1800 

0.1833 

0.1866 

0.1900 

0.1933 

0.1966 

0.2000 

0.2033 

0.2066 

0,2100 

0.2133 

0.2166 

0.2200 

0.2233 

0.2266 

0.2300 

0.2333 

0.2366 

0.2400 

0,2433 

0.2466 

0.2500 

0.2533 

0.2566 

0.2600 

0.2633 

0.2666 

0.2700 

0.2733 

0.2766 

0.2800 

0.2833 

0.2866 

0.2900 

0.2933 

0.2966 

0.3000 

0.3033 

0.3066 

0.3100 

0.3133 

0.3166 

0.3200 


0.034 
0.034 
0.028 
0.028 
0.028 
0.028 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.07*^ 
0 . 0<£2 
0.022 
0.022 
0.022 
0.022 
0.022 
0.025 
0.022 
0.025 
0.022 
0,025 
0.025 
0.022 
0.025 
0.022 
0.025 
0.022 
0,025 
0,022 
0.025 
0.025 
0.022 
0,025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.028 
0.025 
0.025 


0.3233 

0.022 

0.3266 

0.025 

0.3300 

0.025 

0.3333 

0.025 

|p.3500 

0.025 

^.3666 

0.022 

0.3833 

0.025 

0.4000 

0.025 

0.4166 

0.025 

0.4333 

0.025 

0.4500 

0.025 

0.4666 

0.022 

0.4833 

0.022 

0.5000 

0.022 

0.5166 

0.022 

0.5333 

0.022 

0.5500 

0.022 

0.5666 

0.022 

0.5833 

0.022 

0.6000 

0.022 

0.6166 

0.022 

0.6333 

0.022 

0.6500 

0.022 

0 . 6666 

0.022 

0.6833 

0.022 

0.7000 

0.022 

0.7166 

0.025 

0.7333 

0.022 

0.7500 

0.028 

09/25/92 


13:56:25 


AQTESOLV  RESULTS 

Version  1.10 


TEST  DESCRIPTION 

Data  set .  a:\inwlt2.in 

Data  set  title .  EAFB  -  Monitoring  Well  1,  Test  2 

Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . 

Radius  of  well . 

Aquifer  saturated  thickness... 

Well  screen  length . 

Static  height  of  water  in  well 

Log(Re/Rw) . 

A,  B,  C . 


122 

0.08333 

0.3333 

9.6 

9.6 

9.6 

2.536 

0.000, 


0.000,  1.931 


ANALYTICAL  METHOD 

Bouwer  and  Rice  (unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  4.8760E-002 
yO  =  5.2140E-303 


TYPE  CURVE  DATA 

K  =  4.87601E-002 
yO  =  6.30642E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 


O.OOOE+000  6.306E+000  2.000E-001  1.519E-004 


EAFB  -  Monitoring  Veil  1,  Test  2 


0,04  0.08  0,12  0.16 

Time  (min) 


SEIOOOC 

Environnjental  Logger 

09/02  11 

:  46 

Unit#  00856 

Test  3 

• 

Setups ; 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

11:25:14 

Elapsed  Time 

INPUT  1 

0.0000 

0.031 

0.0033 

0.018 

0.0066 

-0.031 

0.0100 

-0.091 

0.0133 

3.772 

0.0166 

3.082 

0.0200 

2.701 

0.0233 

1.772 

• 

0.0266 

1.394 

0.0300 

1.882 

0.0333 

1.753 

0.0366 

1.473 

0.0400 

1.262 

0.0433 

1.057 

0.0466 

0.878 

0.0500 

0.733 

0.0533 

0.610 

0.0566 

0.510 

0.0600 

0.415 

0.0633 

0.346 

0.0666 

0.286 

0.0700 

0.236 

0.0733 

0.198 

0.0766 

0.163 

0.0800 

0.138 

0.0833 

0.113 

0.0866 

0.094 

0.0900 

0.075 

0.0933 

0.078 

0.0966 

0.056 

0.1000 

0.044 

0.1033 

0.040 

0.1066 

0.034 

0.1100 

0.028 

w 

0.1133 

0.018 

0.1166 

0.018 

0.1200 

0.018 

f  0.1233 

0.012 

0.1266 

0.012 

0.1300 

0.009 

0.1333 

0.009 

^^0.1366 

0.009 

^P0.1400 

0.009 

0.1433 

0.009 

0.1466 

0.006 

0.1500 

0.009 

0.1533 

0.003 

0.1566 

0.006 

0.1600 

0.006 

0.1633 

0.009 

0.1666 

0.009 

0.1700 

0.006 

0.1733 

0.000 

0.1766 

0.006 

0.1800 

0.006 

0.1833 

0.006 

0.1866 

0.006 

0.1900 

0.006 

0.1933 

0.009 

0.1966 

0.006 

0.2000 

0.006 

0.2033 

0.003 

0.2066 

0.006 

0.2100 

0.006 

0.2133 

0.006 

0.2166 

0.006 

0.2200 

0.006 

0.2233 

0.006 

0.2266 

0.006 

0.2300 

0.006 

0.2333 

0.006 

0.2366 

0.006 

0.2400 

0.006 

0.2433 

0.006 

0.2466 

0.006 

0.2500 

0.006 

0.2533 

0.006 

0.2566 

0.006 

0.2600 

0.006 

0.2633 

0.006 

0.2666 

0.006 

0.2700 

0.006 

0.2733 

0.006 

0.2766 

0.006 

0.2800 

0.006 

0.2833 

0.006 

0.2866 

0.006 

0.2900 

0.006 

0.2933 

0.006 

0.2966 

0.006 

0.3000 

0.006 

0.3033 

0.006 

0.3066 

0.006 

0.3100 

0.006 

0.3133 

0.003 

0.3166 

0.006 

0.3200 

0.003 

0.3233 
0.3266 
0.3300 
0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0 . 4666 
0.4833 
0.5000 
0.5166 
0,5333 
0.5500 
0.5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 
0.6666 
0.6833 
0.7000 
0.7166 
0.7333 
0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 


0.006 

0.003 

0.003 

0.006 

0.003 

0.003 

0.003 

0.003 

0.003 

0.006 

0.003 

0.003 

0.003 

0.003 

0.000 

0.000 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0,003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.000 

0.003 

0.000 

0.003 

0.000 

0.000 

0.000 

0.000 

0.003 


<<<<<<<<<< 


A  Q  T  E  S 


O  L  V  RES 
Version  1.10 


U  L  T  S 


/25/92 


14 ;  07  : 19 


TEST  DESCRIPTION 


Data  set .  a:\niwlt3.in 

Data  set  title .  EAFB  -  Monitoring  Well  1,  Test  3 


Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . 

Radius  of  well . 

Aquifer  saturated  thickness... 

Well  screen  length . 

Static  height  of  water  in  well 

Log(Re/Rw) . 

A,  B,  C . 


126 

0.08333 

0.3333 

9.6 

9.6 

9.6 

2.536 

0.000, 


0.000, 


1.931 


ANALYTICAL  METHOD 


^^uwer  and  Rice  (unconfined  aquifer  slug  test) 

RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  4.0944E-002 
yO  =  5.2140E-303 


TYPE  CURVE  DATA 

K  =  5.06885E-002 
yO  =  9.52796E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 

O.OOOE+000  9.528E+000  1.200E-001  1.255E-002 


EAPB  -  Monitoring  Ml 


c+j}  i^xidTXiao^Tdlsxa 


Time  (min) 


SEIOOOC 

Environmental  Logger 
09/02  13:52 


nit#  00856  Test  4 


Setups : 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

12:50:11 

Elapsed  Time 

INPUT  1 

0.0000 

0.000 

0.0033 

-0.012 

0.0066 

1.511 

0.0100 

3.806 

0.0133 

1.086 

0.0166 

2.008 

0.0200 

1.687 

0.0233 

1.467 

0.0266 

1.335 

0.0300 

1.212 

0.0333 

1.057 

0.0366 

0.982 

0.0400 

0.922 

0.0433 

0.793 

0.0466 

0.689 

0.0500 

0.613 

0.0533 

0.544 

0.0566 

0.472 

0.0600 

0.418 

0.0633 

0.371 

0.0666 

0.330 

0.0700 

0.295 

0.0733 

0.264 

0.0766 

0.229 

0.0800 

0.201 

0.0833 

0.176 

0.0866 

0.157 

0.0900 

0.138 

0.0933 

0.122 

0.0966 

0.110 

0.1000 

0.097 

0.1033 

0.085 

0.1066 

0.075 

0.1100 

0.069 

0.1133 

0.059 

0.1166 

0.056 

0.1200 

0.050 

0.1233 

0.047 

0.1266 

0.040 

0.1300 

0.031 

0.1333 

0.028 

0.1366 

0.025 

• 

0.1400 

0.022 

0.1433 

0.022 

0.1466 

0.018 

0.1500 

0.015 

0.1533 

0.012 

0.1566 

0.012 

0.1600 

0.009 

0.1633 

0.009 

0.1666 

0.009 

0.1700 

0.006 

0.1733 

0.009 

0.1766 

0.009 

0.1800 

0.009 

0.1833 

0.009 

0.1866 

0.012 

0.1900 

0.012 

0.1933 

0.006 

0.1966 

0.006 

0.2000 

0.006 

0.2033 

0.003 

0.2066 

0.006 

0.2100 

0.009 

0.2133 

0.012 

0.2166 

0.009 

0.2200 

0.009 

0.2233 

0.015 

0.2266 

0.015 

0.2300 

0.012 

0.2333 

0.012 

0.2366 

0.012 

0.2400 

0.012 

0.2433 

0.012 

0.2466 

0.012 

0.2500 

0.012 

0.2533 

0.012 

0.2566 

0.009 

0.2600 

0.012 

0.2633 

0.009 

0.2666 

0.012 

0.2700 

0.012 

0.2733 

0.009 

0.2766 

0.009 

0.2800 

0.009 

0.2833 

0.012 

0.2866 

0.009 

0.2900 

0.009 

0.2933 

0.009 

0.2966 

0.009 

0.3000 

0.006 

0.3033 

0.006 

0.3066 

0.006 

A 

0.3100 

0.006 

w 

0.3133 

0.009 

0.3166 

0.009 

0.3200 

0.009 

■ 

0.3233 

0.003 

0.3266 

0.003 

0.3300 

0.003 

0.3333 

0.003 

to. 3500 

0.000 

'0.3666 

0.003 

0.3833 

0.003 

0.4000 

0.000 

0.4166 

0.000 

0.4333 

0.000 

0.4500 

0.000 

0.4666 

0.003 

0.4833 

0.003 

0.5000 

0.000 

0.5166 

0.000 

0.5333 

0.000 

0.5500 

0.000 

0.5666 

0.000 

0.5833 

0.000 

0.6000 

0.000 

0.6166 

0.000 

0.6333 

-0.006 

0.6500 

-0.006 

0.6666 

-0.018 

0.6833 

0.000 

0.7000 

0.015 

0.7166 

0.018 

0.7333 

0.015 

0.7500 

0.015 

0.7666 

0.015 

|0.7833 

0.015 

0.8000 

0.015 

0.8166 

0.015 

0.8333 

0.015 

0.8500 

0.015 

0.8666 

0.015 

0.8833 

0.015 

0.9000 

0.015 

0.9166 

0.015 

0.9333 

0.015 

0.9500 

0.015 

0.9666 

0.018 

0.9833 

0.015 

1.0000 

0.015 

1.2000 

0.012 

1.4000 

-0.006 

1.6000 

0.012 
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AQTESOLV  RESULTS 
Version  1.10 


09/25/92 


14:21 


TEST  DESCRIPTION 


Data  set .  a:\inw8t4.in 

Data  set  title . EAFB  -  Monitoring  Well  8,  Test  4 


Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . 

Radius  of  well . 

Aquifer  saturated  thickness. . . 

Well  screen  length . 

Static  height  of  water  in  well 

Log(Re/Rw) . 

A,  B,  C . 


124 

0.08333 

0.3333 

5.77 

5.77 

5.77 

2.097 

0.000,  0.000,  1.576 


ANALYTICAL  METHOD 


Bouwer  and  Rice  (unconfined  acmifer  slucr  testi 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  3.2469E-003 
yO  =  5.2140E-303 


TYPE  CURVE  DATA 

K  =  4.60367E-002 
yO  =  3.73594E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 


O.OOOE+000  3.736E+000  2.000E-001  2.534E-003 


EAFB  -  Monitoring  Ml  0,  Test  4 


ci 


(['ij.j)  -q^iisaiTJCi  ao  TG:7d[  B 


0.04  0.08  0.12  0.16 

Time  (min) 


AAu-'w  Y'tJtJ 


SEIOOOC 

Environmental  Logger 
09/02  13:57 

Unit#  00856  Test  5 


Setups: 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

12:55:50 

Elapsed  Time 

INPUT  1 

0.0000 

-0.006 

0.0033 

0.034 

0.0066 

0.031 

0.0100 

0.566 

0.0133 

5.003 

0.0166 

-0.349 

0.0200 

1.974 

0.0233 

1.539 

0.0266 

1.394 

0.0300 

1.294 

0.0333 

1.155 

0.0366 

1.045 

0.0400 

0.932 

0.0433 

0.853 

0.0466 

0.733 

0.0500 

0.673 

0.0533 

0.591 

0.0566 

0.522 

0.0600 

0.453 

0.0633 

0.393 

0.0666 

0.352 

0.0700 

0.318 

0.0733 

0.289 

0.0766 

0.261 

0.0800 

0.236 

0.0833 

0.204 

0.0866 

0.188 

0.0900 

0.166 

0.0933 

0.148 

0.0966 

0.132 

0.1000 

0.110 

0.1033 

0.097 

0.1066 

0.085 

0.1100 

0.075 

0.1133 

0.066 

0.1166 

0.056 

0.1200 

0.050 

0.1266 

0.040 

0.1300 

0.034 

0.1333 

0.031 

10.1366 

0.028 

'0.1400 

0.025 

0.1433 

0.022 

0.1466 

0.018 

0.1500 

0.015 

0.1533 

0.015 

0.1566 

0.012 

0.1600 

0.012 

0.1633 

0.009 

0.1666 

0.009 

0.1700 

0.009 

0.1733 

0.006 

0.1766 

0.006 

0.1800 

0.006 

0.1833 

0.003 

0.1866 

0.003 

0.1900 

0.003 

0.1933 

0.003 

0.1966 

0.003 

0.2000 

0.003 

0.2033 

0.000 

0.2066 

0.000 

0,2100 

0.000 

0.2133 

-0.003 

0.2166 

0.000 

0.2200 

-0.003 

1  0.2233 

-0.003 

0.2266 

-0.006 

0.2300 

0.000 

0.2333 

0.000 

0.2366 

0.003 

0.2400 

0.000 

0.2433 

0.003 

0.2466 

0.003 

0.2500 

0.000 

0.2533 

0.000 

0.2566 

0.000 

0.2600 

0.000 

0.2633 

0.000 

0.2666 

0.000 

0.2700 

0.000 

0.2733 

0.000 

0.2766 

0.000 

0.2800 

0.000 

0.2833 

0.000 

0.2866 

0.000 

0.2900 

0.003 

0.2933 

0.000 

0.2966 

0.000 

0.3000 

0.003 

0.3033 

0.003 

i  0.3066 

0.000 

'  0.3100 

0,000 

0.3133 

0.000 

0.3166 

0.000 

0.3200 

0.003 

0.3233 

0.3266 

0.3300 

0.3333 

0.3500 

0.3666 

0.3833 

0.4000 

0.4166 

0.4333 

0.4500 

0.4666 

0.4833 

0.5000 

0.5166 


0.000 

0.000 

0.000 

0.000 

0.003 

0.003 

-0.003 

-0.003 

0.003 

0.003 

0.003 

0.003 

0.000 

0.003 

0.003 
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AQTESOLV  RESULTS 
Version  1.10 


14:39:47 


TEST  DESCRIPTION 


Data  set .  a ;  \inw8t5 .  in 

Data  set  title .  EAFB  -  Monitoring  Well  8,  Test  5 


Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . 

Radius  of  well . 

Aquifer  saturated  thickness... 

Well  screen  length . 

Static  height  of  water  in  well 

Log(Re/Rw) . . 

A,  B,  C . 


69 

0.08333 

0.3333 

5.77 

5.77 

5.77 

2.097 

0.000,  0.000,  1.576 


ANALYTICAL  METHOD 


Bouwer  and  Rice 


(unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  4.4200E-002 
yO  =  O.OOOOE+000 


TYPE  CURVE  DATA 

K  =  4.42004E-002 
yO  =  1.75198E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 


O.OOOE+000  1.752E+000  1.500E-001  9.160E-003 


^Aua  51 


SEIOOOC 


Environmental  Logger 
09/02  14:00 


rnit#  00856 


Test  6 


Setups : 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

13:23:23 

Elapsed  Time 

INPUT  1 

0.0000 

0.012 

0.0033 

0.009 

0.0066 

0.012 

0.0100 

0.012 

0.0133 

0.009 

0.0166 

0.012 

0.0200 

0.012 

^B0.0233 

0.006 

0.0266 

0.103 

0.0300 

5.119 

0.0333 

0.919 

0.0366 

1.898 

0.0400 

1.826 

0.0433 

1.694 

0.0466 

1.605 

0.0500 

1.546 

0.0533 

1.435 

0.0566 

1.376 

0.0600 

1.303 

0.0633 

1.234 

0.0666 

1.171 

0.0700 

1.111 

0.0733 

1.051 

0.0766 

0.998 

0.0800 

0.947 

0.0833 

0.897 

0.0866 

0.853 

0.0900 

0.806 

0.0933 

0.765 

0.0966 

0.727 

0.1000 

0.689 

0.1033 

0.654 

0.1066 

0.623 

0.1100 

0.591 

0.1133 

0.560 

0.1166 

0.532 

0.1200 

0.503 

0.1233 
0.1266 
0.1300 
0.1333 
0.1366 
0. 1400 
0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1666 
0.1700 
0.1733 
0.1766 
0.1800 
0.1833 
0.1866 
0.1900 
0.1933 
0.1966 
0.2000 
0.2033 
0.2066 
0.2100 
0.2133 
0.2166 
0.2200 
0.2233 
0.2266 
0.2300 
0.2333 
0.2366 
0.2400 
0.2433 
0.2466 
0.2500 
0.2533 
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 
0.2733 
0.2766 
0.2800 
0.2833 
0.2866 
0.2900 
0.2933 
0.2966 
0.3000 
0.3033 
0.3066 
0.3100 
0.3133 
0.3166 
0.3200 


0.481 

0.456 

0.434 

0.412 

0.393 

0.371 

0.355 

0.340 

0.321 

0.308 

0.292 

0.280 

0.267 

0.255 

0.242 

0.233 

0.220 

0.210 

0.201 

0.192 

0.185 

0.176 

0.170 

0.160 

0.154 

0.147 

0.141 

0.135 

0.129 

0.125 

0.119 

0.116 

0.110 

0.107 

0.103 

0.097 

0.094 

0.091 

0.088 

0.085 

0.081 

0.078 

0.075 

0.072 

0.072 

0.069 

0.066 

0.062 

0.062 

0.059 

0.059 

0.053 

0.053 

0.053 

0.050 

0.047 

0.047 

0.047 

0.044 

0.044 


0.3233 

0.040 

0.3266 

0.040 

0.3300 

0.040 

0.3333 

0.040 

k0.3500 

0.034 

^0.3666 

0.031 

0.3833 

0.028 

0.4000 

0.025 

0.4166 

0.025 

0.4333 

0.022 

0.4500 

0.018 

0.4666 

0.018 

0.4833 

0.015 

0.5000 

0.018 

0.5166 

0.018 

0.5333 

0.018 

0.5500 

0.015 

0.5666 

0.015 

0.5833 

0.015 

0.6000 

0.015 

0.6166 

0.015 

0.6333 

0.015 

0.6500 

0.015 

0.6666 

0.015 

0.6833 

0.015 

0.7000 

0.015 

0.7166 

0.015 

0.7333 

0.015 

0.7500 

0.015 

0.7666 

0.015 

|0.7833 

0.015 

0.8000 

0.015 

0.8166 

0.015 

0.8333 

0.015 

0.8500 

0.015 

0.8666 

0.015 

0.8833 

0.015 

0.9000 

0.015 

0.9166 

0.015 

0.9333 

0.015 

0.9500 

0.015 

0.9666 

0.015 

0.9833 

0.012 

1.0000 

0.012 

<<<<<<<<<<<<< 
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15:05 


TEST  DESCRIPTION 


Data  set .  a : \mw3 lt6 . in 

Data  set  title .  EAFB  -  Monitoring  Well  31,  Test  6 


Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . 

Radius  of  well . 

Aquifer  saturated  thickness... 

Well  screen  length . 

Static  height  of  water  in  well 

Log(Re/Rw) . . 

A,  B,  C . 


132 

0.08333 

0.3333 

5.42 

5 

5.42 

2.023 

0.000,  0.000,  1.498 


ANALYTICAL  METHOD 

Bouwer  and  Rice  (unconfined  aquifer  slug  test) 

RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  2.2983E-002 
yO  =  O.OOOOE+000 


TYPE  CURVE  DATA 

K  =  2.29830E-002 
yO  =  2.27856E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 

O.OOOE+000  2.279E+000  4.000E-001  3.278E-003 


TYPE  CURVE  DATA 

K  =  2,22808E-002 
yO  =  2.19072E+000 


Time  Drawdown  Time  Drawdown  Time  Drawdown 

O.OOOE+000  2.191E+000  4.000E-001  3.849E~003 


EAFB  -  Monitoring  Well  31,  Test  6 


0.08  0.16  0.24  0.32 

Time  (min) 


SEIOOOC 

Environmental  Logger 
09/02  14:02 


nit#  00856  Test  7 


Setups: 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

13:28:51 

Elapsed  Time 

INPUT  1 

0.0000 

-0.012 

0.0033 

-0.015 

0.0066 

-0.018 

0.0100 

-0.015 

0.0133 

-0.166 

0.0166 

6.769 

^^0.0200 

0.355 

^00.0233 

2.071 

0.0266 

1.549 

0.0300 

1.476 

0.0333 

1.457 

0.0366 

1.372 

0.0400 

1.300 

0.0433 

1.212 

0.0466 

1.171 

0.0500 

1.111 

0.0533 

1.051 

0.0566 

0.998 

0.0600 

0.938 

0.0633 

0.887 

0.0666 

0.850 

0.0700 

0.802 

0.0733 

0.749 

0.0766 

0.714 

0.0800 

0.692 

0.0833 

0.645 

0.0866 

0.610 

0.0900 

0.579 

0.0933 

0.547 

0.0966 

0.519 

0.1000 

0.491 

0.1033 

0.466 

0.1066 

0.443 

0.1100 

0.418 

0.1133 

0.399 

0.1166 

0.381 

0.1200 

0.358 

0.1233 

0.340 

0.1266 

0.324 

0.1300 

0.308 

0.1333 

0,292 

0.1366 

0.280 

0.1400 

0.264 

0.1433 

0.251 

0.1466 

0.239 

0.1500 

0.229 

0.1533 

0.217 

0.1566 

0.204 

0.1600 

0.195 

0.1633 

0.188 

0.1666 

0.179 

0.1700 

0.170 

0.1733 

0.160 

0.1766 

0.154 

0.1800 

0.148 

0.1833 

0.141 

0.1866 

0.132 

0.1900 

0.129 

0.1933 

0.122 

0.1966 

0.116 

0,2000 

0.110 

0,2033 

0.107 

0.2066 

0.100 

0,2100 

0.097 

0.2133 

0.091 

0.2166 

0.088 

0.2200 

0.085 

0.2233 

0.081 

0.2266 

0.075 

0.2300 

0.072 

0.2333 

0.072 

0.2366 

0.069 

0.2400 

0.066 

0.2433 

0,062 

0.2466 

0.059 

0.2500 

0.056 

0.2533 

0.053 

0.2566 

0.053 

0.2600 

0.050 

0.2633 

0.047 

0.2666 

0.047 

0.2700 

0.044 

0.2733 

0.044 

0.2766 

0,040 

0.2800 

0.037 

0.2833 

0.037 

0.2866 

0.037 

0.2900 

0.034 

0.2933 

0.034 

0.2966 

0.031 

0.3000 

0.031 

0.3033 

0.028 

0.3066 

0.028 

0.3100 

0.028 

0.3133 

0.028 

0.3166 

0.025 

0.3200 

0.025 

09/25/92 
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AQTESOLV  RESU 
Version  1.10 


L  T  S 


TEST  DESCRIPTION 
Data  set .  a : \mw3 It? . in 

Data  set  title . EAFB  -  Monitoring  Well  31,  Test  7 


Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . 

Radius  of  well . 

Aquifer  saturated  thickness... 

Well  screen  length . 

Static  height  of  water  in  well 

Log(Re/Rw) . 

A,  B,  C . 


136 

0.08333 

0.3333 

5.42 

5 

5.42 

2.023 

0.000,  0.000,  1.498 


ANALYTICAL  METHOD 

Bouwer  and  Rice  (unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  9.9244E-003 
yO  =  O.OOOOE+000 


TYPE  CURVE  DATA 

K  =  2.21737E-002 
yO  =  1.95754E+000 

Time  Drawdown  Time  Drawdown  Time 

O.OOOE+000  1.958E+000  4.000E-001  3.546E-003 


Drawdown 


SEIOOOC 

Environmental  Logger 
09/02  18:49 

Unit#  00856  Test  8 


Setups : 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

14:57:32 

Elapsed  Time 

INPUT  1 

0.0000 

-0.056 

0.0033 

3.167 

0.0066 

0.072 

0.0100 

1.605 

0.0133 

1.228 

0.0166 

1.212 

0.0200 

1.240 

0.0233 

1.202 

0.0266 

1.190 

0.0300 

1.180 

0.0333 

1.168 

0.0366 

1.155 

0.0400 

1.136 

0.0433 

1.136 

0.0466 

1.124 

0.0500 

1.130 

0.0533 

1.095 

0.0565 

1.089 

0.0600 

1.073 

0.0633 

1.064 

0.0666 

1.051 

0.0700 

1.042 

0.0733 

1.029 

0.0766 

1.017 

0.0800 

1.007 

0.0833 

0.991 

0.0866 

0.988 

0.0900 

0.976 

0.0933 

0.969 

0.0966 

0.957 

0.1000 

0.947 

0.1033 

0.938 

0.1066 

0.928 

0.1100 

0.919 

0.1133 

0.910 

0.1166 

0.900 

0.1200 

0.894 

0.1233 
0.1266 
0.1300 
0.1333 
p.l366 
0.1400 
0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1666 
0.1700 
0.1733 
0.1766 
0.1800 
0.1833 
0.1866 
0.1900 
0.1933 
0.1966 
0.2000 
0.2033 
0.2066 
0.2100 
0.2133 
0.2166 
0.2200 
|0.2233 
0.2266 
0.2300 
0.2333 
0.2366 
0.2400 
0.2433 
0.2466 
0.2500 
0.2533 
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 
0.2733 
0.2766 
0.2800 
0.2833 
0.2866 
0.2900 
0.2933 
0.2966 
0.3000 
0.3033 
I  0.3066 
'  0.3100 
0.3133 
0.3166 
0.3200 


0.869 

0.865 

0.856 

0.847 

0.837 

0.828 

0.821 

0.812 

0.802 

0.793 

0.787 

0.777 

0.771 

0.762 

0.752 

0.746 

0.739 

0.730 

0.724 

0.714 

0.708 

0.699 

0.692 

0.686 

0.677 

0.670 

0.664 

0.654 

0.648 

0.642 

0.636 

0.629 

0.623 

0.617 

0.610 

0.601 

0.598 

0.591 

0.582 

0.576 

0.569 

0.563 

0.560 

0.554 

0.547 

0.541 

0.535 

0.529 

0.522 

0.516 

0.513 

0.506 

0.500 

0.494 

0.488 

0.481 

0.478 

0.472 

0.466 

0.459 


0.3233 

0.3266 

0.3300 

0.3333 

0.3500 

0.3666 

0.3833 

0.4000 

0.4166 

0.4333 

0.4500 

0.4666 

0.4833 

0.5000 

0.5166 

0.5333 

0.5500 

0.5666 

0.5833 

0.6000 

0.6166 

0.6333 

0.6500 

0.6666 

0.6833 

0.7000 

0,7166 

0,7333 

0.7500 

0.7666 

0.7833 

0.8000 

0.8166 

0.8333 

0.8500 

0.8666 

0.8833 

0.9000 

0.9166 

0.9333 

0.9500 

0.9666 

0.9833 

1.0000 

1.2000 

1.4000 
1.6000 
1.8000 
2.0000 
2.2000 

2.4000 


0.456 

0.450 

0.447 

0.440 

0.412 

0.390 

0.365 

0.343 

0.321 

0.302 

0.283 

0.264 

0.245 

0.233 

0.217 

0.204 

0.192 

0.179 

0.166 

0.157 

0.148 

0.138 

0.129 

0.119 

0.113 

0.107 

0.100 

0.094 

0.088 

0.081 

0.078 

0,072 

0.069 

0.066 

0.059 

0.056 

0.053 

0.053 

0.050 

0.047 

0.044 

0.040 

0.040 

0.037 

0.012 

0.000 

-0.006 

-0.009 

-0.012 

-0.015 

-0.018 


EAPB  -  Monitoring  ffell  16,  Test  8 


C+jy  ^xx^iTJCiaoieTCIsTa 


0.24  0.48  0.72  0.96 

Time  (min) 


SEIOOOC 

Environmental  Logger 
09/02  18:52 


Unit#  00856  Test  9 


Setups : 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

15:05:40 

Elapsed  Time 

INPUT  1 

0.0000 

0.000 

0.0033 

-0.006 

0.0066 

0.003 

0.0100 

2.833 

0.0133 

-1.791 

0.0166 

1.416 

0.0200 

1.259 

0.0233 

1.190 

0.0266 

1.146 

0.0300 

1.124 

0.0333 

1.108 

0.0366 

1.105 

0.0400 

1.089 

0.0433 

1.080 

0.0466 

1.061 

0.0500 

1.051 

0.0533 

1.039 

0.0566 

1.029 

0.0600 

1.017 

0.0633 

1.007 

0.0666 

0.995 

0.0700 

0.982 

0.0733 

0.973 

0.0766 

0.963 

0.0800 

0.950 

0.0833 

0.941 

0.0866 

0.928 

0.0900 

0.919 

0.0933 

0.910 

0.0966 

0.900 

0.1000 

0.891 

0.1033 

0.881 

0.1066 

0.872 

0.1100 

0.862 

0.1133 

0.853 

0.1166 

0.843 

0.1200 

0.834 

0.1233 

0.1266 

0.1300 

0.1333 

0.1366 

0.1400 

0.1433 

0.1466 

0.1500 

0.1533 

0.1566 

0.1600 

0.1633 

0.1666 

0.1700 

0.1733 

0.1766 

0.1800 

0.1833 

0.1866 

0.1900 

0.1933 

0.1966 

0.2000 

0.2033 

0.2066 

0.2100 

0.2133 

0.2166 

0.2200 

0.2233 

0.2266 

0.2300 

0.2333 

0.2366 

0.2400 

0.2433 

0.2466 

0.2500 

0.2533 

0.2566 

0.2600 

0.2633 

0.2666 

0.2700 

0.2733 

0.2766 

0.2800 

0.2833 

0.2866 

0.2900 

0.2933 

0.2966 

0.3000 

0.3033 

0.3066 

0.3100 

0.3133 

0.3166 

0.3200 


0.828 

0.818 

0.806 

0.796 

0.790 

0.784 

0.774 

0.768 

0.758 

0.749 

0.743 

0.733 

0.727 

0.717 

0.708 

0.702 

0.692 

0.689 

0.680 

0.673 

0.667 

0.658 

0.651 

0.642 

0.639 

0.629 

0.623 

0.617 

0.610 

0.601 

0.598 

0.588 

0.582 

0.576 

0.569 

0.563 

0.557 

0.551 

0.544 

0.538 

0.532 

0.529 

0.519 

0.513 

0.510 

0.503 

0.497 

0.491 

0.484 

0.481 

0.475 

0.469 

0.466 

0.459 

0.453 

0.450 

0.443 

0.437 

0.431 

0.428 


0.3233 

0.421 

0.3266 

0.418 

0.3300 

0.412 

0.3333 

0.409 

0.3500 

0.384  JH 

0.3666 

0.358 

0.3833 

0.333 

0.4000 

0.314 

0.4166 

0.292 

0.4333 

0.273 

0.4500 

0.258 

0.4666 

0.242 

0.4833 

0.223 

0.5000 

0.210 

0.5166 

0.198 

0.5333 

0.185 

0.5500 

0.173 

0.5666 

0.163 

0.5833 

0.151 

0.6000 

0.144 

0.6166 

0.135 

0.6333 

0.125 

0.6500 

0.119 

0.6666 

0.113 

0.6833 

0.107 

0.7000 

0.100 

0.7166 

0.094 

0.7333 

0.088 

0.7500 

0.085 

0.7666 

0.078 

0.7833 

0.075 

0.8000 

0.072 

0.8166 

0.069 

0.8333 

0.066 

0.8500 

0.062 

0.8666 

0.059 

0.8833 

0.056 

0.9000 

0.053 

0.9166 

0.053 

0.9333 

0.050 

0.9500 

0.047 

0.9666 

0.047 

0.9833 

0.044 

1.0000 

0.040 

1.2000 

0.022 

1.4000 

0.012 

1.6000 

0.006 

1.8000 

0.003 

2.0000 

0.000 

2.2000 

0.000 

2.4000 

-0.003 

2.6000 

-0.003 

2.8000 

-0.003 

3.0000 

-0.006 

3.2000 

-0.006 

3.4000 

-0.009  PP 

3.6000 

-0.006 

3.8000 

-0.006 

<<v 
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16:24:39 


TEST  DESCRIPTION 

Data  set .  a :  \i&wl6t9 .  in 

Data  set  title .  EAFB  -  Monitoring  Well  16,  Test  9 


Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . 

Radius  of  well . 

Aquifer  saturated  thic)cness . . . 

Well  screen  length . 

Static  height  of  water  in  well 

Log(Re/Rw) . 

A,  B,  C . 


141 

0.08333 

0.3333 

3.76 

3.76 

3.76 

1.744 

0.000,  0.000,  1.348 


Bouwer  and  Rice 


ANALYTICAL  METHOD 
(unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  6.2772E-003 

yO  =  -5.5992E-282 


TYPE  CURVE  DATA 

K  =  5.49911E-003 
yO  =  1.19822E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 

O.OOOE+000  1.198E+000  2.000E+000  1.295E-003 


EAFB 


0.001 


MW15  TESTl 

SEIOOOC 

Environmental  Logger 

09/02  18 

:34 

00856 

Test  10 

Setups : 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

15:27:52 

Elapsed  Time 

INPUT  1 

0.0000 

-0.072 

0.0033 

-0.025 

0.0066 

2.912 

0.0100 

0.330 

0.0133 

1.505 

0.0166 

1.193 

0.0200 

1.183 

^^0.0233 

0.979 

^1^0.0266 

0.850 

0.0300 

0.834 

0.0333 

0.758 

0.0366 

0.654 

0.0400 

0.604 

0.0433 

0.569 

0.0466 

0.506 

0.0500 

0.450 

0.0533 

0.412 

0.0566 

0.355 

0.0600 

0.333 

0.0633 

0.295 

0.0666 

0.267 

0.0700 

0.270 

0.0733 

0.210 

0.0766 

0.195 

0.0800 

0.179 

0.0833 

0.163 

0.0866 

0.154 

0.0900 

0.135 

0.0933 

0.122 

0.0966 

0.110 

0.1000 

0.100 

0.1033 

0.091 

0.1066 

0.085 

IP  0.1100 

0.081 

0.1133 

0.075 

0.1166 

0.066 

0.1200 

0.059 

0.1233 

0.056 

0.1266 

0.053 

0.1300 

0.050 

0.1333 

0.047 

0.1366 

0.047 

0.1400 

0.044 

0.1433 

0.037 

0.1466 

0.034 

0.1500 

0.031 

0.1533 

0.028 

0.1566 

0.025 

0.1600 

0.028 

0.1633 

0.022 

0.1666 

0.022 

0.1700 

0.028 

0.1733 

0.022 

0.1766 

0.022 

0.1800 

0.022 

0.1833 

0.018 

0.1866 

0.012 

0.1900 

0.022 

0.1933 

0.012 

0.1966 

0.012 

0.2000 

0.015 

0.2033 

0.018 

0.2066 

0.015 

0.2100 

0.015 

0.2133 

0.009 

0.2166 

0.012 

0.2200 

0.006 

0.2233 

0.009 

0.2266 

0.009 

0.2300 

0,009 

0.2333 

0.009 

0.2366 

0.009 

0.2400 

0.006 

0.2433 

0.003 

0.2466 

0.006 

0.2500 

0.009 

0.2533 

0.009 

0.2566 

0.009 

0.2600 

0.009 

0,2633 

0.009 

0.2666 

0.006 

0.2700 

0.006 

0.2733 

0.009 

0.2766 

0.003 

0.2800 

0.006 

0.2833 

0.006 

0.2866 

0.003 

0.2900 

0.006 

0.2933 

0.003 

0.2966 

0.006 

0.3000 

0.006 

0.3033 

0.003 

0.3066 

0.006 

0.3100 

0.003 

0.3133 

0.003 

0.3166 

0.006 

0.3200 

0,006 

0.3233 

0.006 

0.3266 

0.000 

0.3300 

-0.003 

0.3333 

0.003 

0.3500 

0.003 

0.3666 

0.003 

0.3833 

0.000 

0.4000 

0.003 

0.4166 

0.003 

0.4333 

0.003 

0.4500 

0.000 

0.4666 

0.000 

0.4833 

-0.003 

0.5000 

0.000 

0.5166 

0.003 

0.5333 

0.000 

0.5500 

0.003 

0.5666 

0.000 

0.5833 

0.003 

0.6000 

-0.003 

0.6166 

0.000 

0.6333 

0.003 

0.6500 

0.000 

0.6666 

0.000 

0.6833 

-0.003 

0.7000 

0.000 

0.7166 

-0.003 

0.7333 

-0.003 

0.7500 

0.000 

0.7666 

-0.003 

0.7833 

0.000 

0.8000 

-0.003 

0.8166 

-0.003 

0.8333 

-0.003 

0.8500 

0.003 

0.8666 

0.000 

0.8833 

0.000 

0.9000 

-0.003 

0.9166 

0.000 

0.9333 

-0.009 

0.9500 

0.000 

0.9666 

0.000 

0.9833 

-0.003 

1.0000 

-0.009 

1.2000 

-0.003 

1.4000 

0.003 

1.6000 

-0.012 

09/28/92 


09:18:22 


AQTESOLV  results 
Version  l.lO 


TEST  DESCRIPTION 


Data  set .  a:\mwl5tl0.in 

Data  set  title .  EAFB  -  Monitoring  Well  15,  Test  10 


Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . 

Radius  of  well . 

Aquifer  saturated  thickness... 

Well  screen  length . 

Static  height  of  water  in  well 

Log(Re/Rw) . 

A,  B,  C . 


108 

0.08333 

0.3333 

4.22 

4.22 

4.22 

1.836 

0.000,  0.000,  1.409 


ANALYTICAL  METHOD 


Bouwer  and  Rice  (unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  6.3189E-002 
yO  =  7.7468E-304 


TYPE  CURVE  DATA 

K  =  6.31889E-002 
yO  =  2.61070E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 


O.OOOE+000  2.611E+000  2.000E-001  6.077E-004 


TYPE  CURVE  DATA 


K  =  4.52290E-002 
yO  =  2.02127E+000 


Time  Drawdown  Time  Drawdown  Time  Drawdown 

iOOE+000  2.021E+000  2.000E-001  5.072E-003 


EAFB  -  Monitoring  Well  15,  Test  10 


-i^xiaiTXE  so«:-[d[  sifl 


0,04  0.08  0.12  0,16 

Time  (rain) 


'MW15  TEST2 

SEIOOOC 

Environmental  Logger 


09/02  18:55 
it#  00856  Test  11 


Setups : 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

15:32:43 

Elapsed  Time 

INPUT  1 

0.0000 

-0.003 

0.0033 

-0.003 

0.0066 

-0.003 

0.0100 

0.135 

0.0133 

2,707 

0.0166 

-1.057 

^^0.0200 

1.524 

^Bo.0233 

1.114 

^0.0266 

1.117 

0.0300 

1.007 

0.0333 

0.869 

0.0366 

0.856 

0.0400 

0.780 

0.0433 

0.717 

0.0466 

0.648 

0.05CO 

0.579 

0.0533 

0.569 

0.0566 

0.494 

0.0600 

0.494 

0.0633 

0.393 

0.0666 

0.314 

0.0700 

0.302 

0.0733 

0.280 

0.0766 

0.251 

0.0800 

0.229 

0.08:3 

0.207 

0.0866 

0.188 

0.0900 

0.173 

0.0933 

0.157 

0.0966 

0.144 

0.1000 

0.132 

_  0.1033 

0.122 

|Ao.1066 

0.113 

^^0.1100 

0.103 

0.1133 

0.094 

0.1166 

0.088 

0.1200 

0.081 

0.1233 

0.1266 

0.1300 

0.1333 

0.1366 

0.1400 

0.1433 

0.1466 

0.1500 

0.1533 

0.1566 

0.1600 

0.1633 

0.1666 

0.1700 

0.1733 

0.1766 

0.1800 

0.1833 

0.1866 

0.1900 

0.1933 

0.1966 

0.2000 

0.2033 

0.2066 

0.2100 

0.2133 

0.2166 

0.2200 

0.2233 

0.2266 

0.2300 

0.2333 

0.2366 

0.2400 

0.2433 

0.2466 

0.2500 

0.2533 

0.2566 

0.2600 

^.2633 

,.2666 

0.2700 

0.2733 

0.2766 

0.2800 

0.2833 

0.2866 

0.2900 

0.2933 

0.2966 

0.3000 

0.3033 

0.3066 

0.3100 

0.3133 

0.3166 

0.3200 


0.078 

0.072 

0.069 

0.062 

0.059 

0.056 

0.053 

0.050 

0.047 

0.044 

0.040 

0.040 

0.037 

0.034 

0.034 

0.034 

0.034 

0.031 

0.028 

0.031 

0.028 

0.028 

0.028 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

0.022 

0.022 

0.022 

0.022 

0.022 

0.022 

0.022 

0.018 

0.018 

0.018 

0.018 

0.018 

0.018 

0.018 

0.015 

0.018 

0.018 

0.018 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 


0.3233 

0.012 

0.3266 

0.015 

0.3300 

0.015 

0.3333 

0.012 

^^.3500 

0.012 

Vb.3666 

0.012 

0.3833 

0.012 

0.4000 

0.012 

0.4166 

0.009 

0.4333 

0.012 

0.4500 

0.012 

0.4666 

0.012 

0.4833 

0.012 

0.5000 

0.009 

0.5166 

0.009 

0.5333 

0.012 

0.5500 

0.009 

* 

0.5666 

0.009 

0.5833 

0.009 

0.6000 

0.009 

0.6166 

0.009 

0.6333 

0.009 

0.6500 

0.009 

0.6666 

0.009 

0.6833 

0.009 

0.7000 

0.009 

0.7166 

0.009 

0.7333 

0.009 

0.7500 

0.009 

^^0.7666 

0.009 

^Bo.7833 

0.009 

^^0.8000 

0.009 

0.8166 

0.009 

0.8333 

0.009 

0.8500 

0.009 

0.8666 

0.009 

0.8833 

0.009 

0.9000 

0.009 

0.9166 

0.009 

0.9333 

0.009 

0.9500 

0.006 

0.9666 

0.009 

0.9833 

0.009 

1.0000 

0.012 

1.2000 

0.006 

1.4000 

0.006 

1.6000 

0.003 

1.8000 

0.006 

2.0000 

• 

0.003 

AQTESOLV  RESULTS 
Version  1.10 


09/28/92 


09:38 


TEST  DESCRIPTION 


Data  set . mwlStll.in 

Data  set  title . EAFB  -■  Monitoring  Well  15,  Test  11 


Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . 

Radius  of  well . 

Aquifer  saturated  thickness. . . 

Well  screen  length . 

Static  height  of  water  in  well 

Log(Re/Rw) . 

A,  B,  C . 


141 

0.08333 

0.3333 

4.22 

4.22 

4.22 

1.836 

0.000,  0.000,  1.409 


ANALYTICAL  METHOD 

Bouwer  and  Rice  (unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  3.9245E-002 
yO  =  6.6365E+265 


TYPE  CURVE  DATA 

K  =  3.92448E-002 
yO  =  1.50384E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 


O.OOOE+000  1.504E+000  2.000E-001  8.333E-003 


EAFB  -  Monitoring  ffell  15,  Tost  11 


0.04  0.08  0.12 

Time  (min) 


MW14  TEST  1 

SEIOOOC 

Environmental  Logger 
09/03  07:28 


Unit#  00856 

Test  12 

Setups : 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  roSEC 

50.000 

Step  0  09/02 

16:05:31 

Elapsed  Time 

INPUT  1 

0.0000 

-0.006 

0.0033 

1.908 

0.0066 

1.643 

0.0100 

0.991 

0.0133 

0.673 

0.0166 

0.362 

0.0200 

0.192 

0.0233 

0.091 

0.0266 

0.044 

0.0300 

0.034 

0.0333 

0.015 

0.0366 

0.028 

0.0400 

0.028 

0.0433 

0.025 

0.0466 

0.018 

0.0500 

0.018 

0.0533 

0.015 

0.0566 

0.018 

0.0600 

0.012 

0.0633 

0.015 

0.0666 

0.015 

0.0700 

0.012 

0.0733 

0.015 

0.0766 

0.012 

0.0800 

0.012 

0.0833 

0.012 

0.0866 

0.012 

0.0900 

0.009 

0.0933 

0.012 

0.0966 

0.012 

0.1000 

0.012 

0.1033 

0.009 

0.1066 

0.009 

0.1100 

0.009 

0.1133 

0.009 

0.1166 

0.009 

0.1200 

0.009 

0.1233 

0.1266 

0.1300 

0.1333 

0.1366 

0.1400 

0.1433 

0.1466 

0.1500 

0.1533 

0.1566 

0.1600 

0.1633 

0.1666 

0.1700 

0.1733 

0.1766 

0.1800 

0.1833 

0.1866 

0.1900 

0.1933 

0.1966 

0.2000 

0.2033 

0.2066 

0,2100 

0.2133 

0.2166 

0.2200 

0.2233 

0.2266 

0.2300 

0.2333 

0.2366 

0.2400 

0.2433 

0.2466 

0.2500 

0.2533 

0.2566 

0.2600 

0.2633 

0.2666 

0.2700 

0.2733 

0.2766 

0.2800 

0.2833 

0.2866 

0.2900 

0.2933 

0.2966 

0.3000 

0.3033 

0.3066 

0.3100 

0.3133 

0.3166 

0.3200 


0.009 

0.009 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.003 

0.003 

0.006 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.006 

0.003 

0.003 

0.003 

0.003 

0.000 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.000 

0.000 

0.003 

0.003 

0.000 

0.003 

0.003 


0.3233 

0.003 

0.3266 

0.003 

0.3300 

0.000 

0.3333 

0.003 

0.3500 

0.000 

0.3666 

0.000 

0.3833 

0.000 

0.4000 

-0.003 

0.4166 

-0.003 

0.4333 

0.000 

0.4500 

0.000 

0.4666 

-0.003 

0.4833 

-0.003 

0.5000 

0.000 

0.5166 

0.000 

0.5333 

0.000 

0.5500 

-0.003 

0.5666 

0.000 

0.5833 

-0.003 

0.6000 

-0.003 

0.6166 

0.000 

0.6333 

-0.003 

0.6500 

-0.003 

0.6666 

-0.003 

0.6833 

-0.003 

0.7000 

0.000 

0.7166 

0.000 

0.7333 

-0.003 

0.7500 

0.000 

0.7666 

0,000  ^ 

0.7833 

-0.003 

0.8000 

-0.003 

0.8166 

-0.006 

0.8333 

-0.003 

0.8500 

-0.003 

0.8666 

-0.006 

0.8833 

-0.003 

0.9000 

-0.006 

0.9166 

-0.003 

0.9333 

-0.003 

0.9500 

-0.003 

0.9666 

-0.003 

0.9833 

-0.003 

1.0000 

-0.003 

• 
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09:52:13 


TEST  DESCRIPTION 


Data  set .  a:\Tnwl4tl2.in 

Data  set  title .  EAFB  -  Monitoring  Well  14,  Test  12 


Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . 

Radius  of  well . 

Aquifer  saturated  thickness... 

Well  screen  length . 

Static  height  of  water  in  well 

Log(Re/Rw) . 

A,  B,  C . 


95 

0.08333 

0.3333 

4.6 

4.6 

4.6 

1.907 

0.000, 


0.000, 


1.454 


ANALYTICAL  METHOD 
uwer  and  Rice  (unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  2.8162E-001 
yO  =  6.6365E+265 


TYPE  CURVE  DATA 

K  =  2.81619E-001 
yO  =  8.89135E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 

O.OOOE+000  8.891E+000  5.000E-002  5.009E-004 


EAFB  -  Monitoriag  Well  14,  Test  12 


C^XI^TJLI  SQ«"[d[  SlitJ 


0.02  0.03  0.04  0.05 

Time  (min) 


.MW  14  TEST2 

SEIOOOC 

Environmental  Logger 
09/03  07:31 


it#  00856  Test  13 


Setups : 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

16:11:14 

Elapsed  Time 

INPUT  1 

0.0000 

0.059 

0.0033 

1.564 

0.0066 

0.727 

0.0100 

0.406 

0.0133 

0.406 

0.0166 

0.245 

^^0.0200 

0.129 

^mo.0233 

0.066 

^^0.0266 

0,050 

0.0300 

0.056 

0.0333 

0.040 

0.0366 

0.047 

0.0400 

0.059 

0.0433 

0.066 

0.0466 

0.066 

0.0500 

0.040 

0.0533 

0.034 

0.0566 

0.031 

0.0600 

0.034 

0.0633 

0.031 

0.0666 

0.031 

0.0700 

0.031 

0.0733 

0.031 

0.0766 

0.028 

0.0800 

0.028 

0.0833 

0.028 

0.0866 

0.028 

0.0900 

0.028 

0.0933 

0.028 

0,0966 

0.028 

0,1000 

0.028 

0.1033 

0.025 

^^0.1066 

0.025 

^Po.iioo 

0.025 

0.1133 

0.025 

0.1166 

0.025 

0.1200 

0.025 

0.1233 

0.1266 

0.1300 

0.1333 

0.1366 

0.1400 

0.1433 

0.1466 

0.1500 

0.1533 

0.1566 

0.1600 

0.1633 

0.1666 

0.1700 

0.1733 

0.1766 

0.1800 

0.1833 

0.1866 

0.1900 

0.1933 

0.1966 

0.2000 

0.2033 

0.2066 

0.2100 

0,2133 

0.2166 

0.2200 

■'.2233 

0.2266 

0.2300 

0.2333 

0.2366 

0.2400 

0.2433 

0.2466 

0.2500 

0.2533 

0.2566 

0.2600 

0.2633 

0.2666 

0.2700 

0.2733 

0.2766 

0.2800 

0.2833 

0.2866 

0.2900 

0.2933 

0.2966 

0.3000 

0.3033 

0.3066 

0.3100 

0.3133 

0.3166 

0.3200 


0.025 

0.025 

0.025 

0.022 

0.022 

0.025 

0.022 

0.022 

0.022 

0.022 

0.022 

0.022 

0.022 

0.022 

0.022 

0.022 

0.022 

0.022 

0.022 

0.022 

0.018 

0.022 

0.022 

0.018 

0.018 

0.018 

0.018 

0,018 

0.018 

0.018 

0.018 

0.018 

0.018 

0.018 

0.018 

0.018 

0.018 

0.018 

0.018 

0.015 

0.018 

0.018 

0.015 

0.015 

0.018 

0.018 

0.015 

0.018 

0.018 

0.018 

0.018 

0.018 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 
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0.3233 

0.015 

0.3266 

0.015 

0.3300 

0.015 

0.3333 

0.015 

,0.3500 

0.015 

0.3666 

0.015 

0.3833 

0.015 

0.4000 

0.015 

0.4166 

0.015 

0.4333 

0.015 

0.4500 

0.012 

0.4666 

0.012 

0.4833 

0.015 

0.5000 

0.015 

0.5166 

0.012 

0.5333 

0.012 

0.5500 

0.012 

0.5666 

0.012 

0.5833 

0.012 

0.6000 

0.012 

0.6166 

0.012 

0.6333 

0.012 

0.6500 

0.012 

0.6666 

0.012 

0.6833 

0.012 

0.7000 

0.012 

0.7166 

0.012 

0.7333 

0.012 

0.7500 

0.009 

0.7666 

0.012 

0.7833 

0.009 

0.8000 

0.009 

0.8166 

0.012 

0.8333 

0.012 

0.8500 

0.009 

0.8666 

0.012 

0.8833 

0.012 

0.9000 

0.003 

0.9166 

0.012 

0.9333 

0.009 

0.9500 

0.012 

0.9666 

0.012 

0.9833 

0.009 

1.0000 

0.009 

>>> 
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Version  1.10 


09/28/92 


10:04:19 


TEST  DESCRIPTION 


Data  set .  a:\mwl4tl3.in 

Data  set  title .  EAFB  -  Monitoring  Well  14,  Test  13 


Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . 

Radius  of  well . 

Aquifer  saturated  thickness... 

Well  screen  length . 

Static  height  of  water  in  well 

I,og(Re/Rw) . 

A,  B,  C . 


140 

0.08333 

0.3333 

4.6 

4.6 

4.6 

1.907 

0.000, 


0.000, 


1.454 


ANALYTICAL  METHOD 

Bouwer  and  Rice  (unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  2.3967E-001 
yO  =  6.6365E+265 


TYPE  CURVE  DATA 

K  =  2.39667E-001 
yO  =  2.61401E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 


O.OOOE+000  2.614E+000  3 . OOOE-002  1.768E-002 


EAFB  -  Monitoring  Well  14,  Test  13 


0.006  0.012  0,018  0,024  0,03 

Time  (min) 


MW  12  TESTl 

SEIOOOC 

Environmental  Logger 
09/03  07:37 


Unit#  00856 

Test  14 

Setups : 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

16:27:47 

Elapsed  Time 

INPUT  1 

0.0000 

-0.025 

0.0033 

2.122 

0.0066 

0.601 

0.0100 

1.335 

0.0133 

1.023 

0.0166 

0.859 

0.0200 

0.774 

0.0233 

0.661 

0.0266 

0.576 

0.0300 

0.519 

0.0333 

0.453 

0.0366 

0.393 

0.0400 

0.340 

0.0433 

0.292 

0.0466 

0.248 

0.0500 

0.214 

0.0533 

0.179 

0.0566 

0.151 

0.0600 

0.125 

0.0633 

0.103 

0.0666 

0.085 

0.0700 

0.069 

0.0733 

0.056 

0.0766 

0.044 

0.0800 

0.034 

0.0833 

0.028 

0.0866 

0.022 

0.0900 

0.015 

0.0933 

0.012 

0.0966 

0.009 

0.1000 

0.006 

0.1033 

0.006 

0.1066 

0.003 

0.1100 

0.000 

0.1133 

0.003 

0.1166 

0.000 

0.1200 

0.000 

0.3233 

0.3266 

0.3300 

0.3333 

0.3500 

0.3666 

0.3833 

0.4000 

0.4166 

0.4333 

0.4500 

0.4666 

0.4833 

0.5000 

0.5166 

0.5333 

0.5500 

0.5666 

0.5833 

0.6000 

0.6166 

0.6333 

0.6500 

0.6666 

0.6833 

0.7000 

0.7166 

0.7333 

0.7500 

0.7666 

0.7833 

0.8000 

0.8166 

0.8333 

0.8500 

0.8666 

0.8833 

0.9000 

0.9166 

0.9333 

0.9500 

0.9666 

0.9833 

1.0000 


-0.006 

-0.009 

-0.009 

-0.006 

-0.006 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.012 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.009 

-0.012 

-0.012 

-0.009 

-0.009 

-0.012 

-0.012 

-0...012. 
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AQTESOLV  RESULTS 
Version  1.10 


10:19:08 


TEST  DESCRIPTION 

Data  set .  a:\mwl2tl4.in 

Data  set  title .  EAFB  -  Monitoring  Well  12,  Test  14 


Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . 

Radius  of  well . 

Aquifer  saturated  thickness... 

Well  screen  length . 

Static  height  of  water  in  well 

Log(Re/Rw) . 

A,  B,  C . 


33 

0.08333 

0.3333 

3.5 

3.5 

3.5 

1.688 

0.000, 


0.000, 


1.309 


ANALYTICAL  METHOD 


Bouwer  and  Rice 


(unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  7.5740E-002 
yO  =  6.6365E+265 


TYPE  CURVE  DATA 

K  =  7.57398E-002 
yO  =  1.86601E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 


O.OOOE+000  1.866E+000  1.200E-001  8.193E-003 


MW12  TEST2 

SEIOOOC 

Environmental  Logger 
09/03  07:47 


Init#  00856  Test  15 


Setups: 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

16:33:03 

Elapsed  Time 

INPUT  1 

0.0000 

-0.012 

0.0033 

0.377 

0.0066 

2.333 

0.0100 

-0.163 

0.0133 

1.136 

0.0166 

0,969 

0.0200 

0.850 

0.0233 

0.746 

0.0266 

0.654 

0.0300 

0.576 

0.0333 

0.516 

0.0366 

0.437 

0.0400 

0.384 

0.0433 

0.327 

0.0466 

0.286 

0.0500 

0.242 

0.0533 

0.207 

0.0566 

0.173 

0.0600 

0.147 

0.0633 

0.122 

0.0666 

0.103 

0.0700 

0.088 

0.0733 

0.072 

0.0766 

0.059 

0.0800 

0.050 

0.0833 

0.040 

0.0866 

0.034 

0.0900 

0.031 

0.0933 

0.025 

0.0966 

0.022 

0.1000 

0.018 

0.1033 

0.018 

0.1066 

0.015 

0.1100 

0.015 

0.1133 

0.012 

0.1166 

0.012 

0.1200 

0.009 

0.1233 

0.009 

0.1266 

0.009 

0.1300 

0.009 

0.1333 

0.009 

0.1366 

0.006 

A 

0.1400 

0.009 

w 

0.1433 

0.009 

0.1466 

0.009 

0.1500 

0.006 

0.1533 

0.006 

0.1566 

0.006 

0.1600 

0.006 

0.1633 

0.006 

0.1666 

0.006 

0.1700 

0.006 

0.1733 

0.003 

0.1766 

0.006 

0.1800 

0.006 

0.1833 

0.003 

0.1866 

0.006 

0.1900 

0.006 

0.1933 

0.003 

0.1966 

0.003 

0.2000 

0.003 

0.2033 

0.006 

0.2066 

0.003 

0.2100 

0.003 

0.2133 

0.003 

0.2166 

0.003 

0.2200 

0.003 

0.2233 

0.003 

IP 

0.2266 

0.003 

0.2300 

0.003 

0.2333 

0.006 

0.2366 

0.003 

0.2400 

0.003 

0.2433 

0.003 

0.2466 

0.003 

0.2500 

0.003 

0.2533 

0.003 

0.2566 

0.003 

0.2600 

0.003 

0.2633 

0.003 

0.2666 

0.003 

0.2700 

0.003 

0.2733 

0.003 

0.2766 

0.003 

0.2800 

0.000 

0.2833 

0.000 

0.2866 

0.003 

0.2900 

0.003 

0.2933 

0.003 

0.2966 

0.003 

0.3000 

0.003 

0.3033 

0.003 

0.3066 

0.003 

• 

0.3100 

0.003 

0.3133 

0.003 

0.3166 

0.003 

0.3200 

0.000 

0.3233 

0.000 

0.3266 

0.000 

0.3300 

0.003 

0.3333 

0.003 

0.3500 

0.003 

0.3666 

0.000 

0.3833 

0.000 

0.4000 

0.003 

0.4166 

0.000 

0.4333 

0.000 

0.4500 

0.000 

0.4666 

0.000 

0.4833 

0.000 

0.5000 

0.000 

0.5166 

0.000 

0.5333 

0.000 

0.5500 

0.000 

0.5666 

0.000 

0.5833 

0.000 

0.6000 

0.000 

0.6166 

0.000 

0.6333 

0.000 

0.6500 

0.000 

0 . 6666 

0.000 

0.6833 

0.000 

0.7000 

0.000 

0.7166 

0.000 

0.7333 

0.000 

0.7500 

0.000 

0.7666 

0.000 

0.7833 

0.000 

0.8000 

0.000 

0.8166 

0.000 

0.8333 

0.000 

0.8500 

0.000 

0 . 8666 

0.000 

0.8833 

0.000 

0.9000 

0.000 

0.9166 

0.000 

0.9333 

0.000 

0.9500 

0.000 

0.9666 

0.000 

0.9833 

0.000 

1.0000 

0.000 

1.2000 

-0.003 

09/28/92 


10:27:49 


AQTESOLV  RESULTS 
Version  1.10 


TEST  DESCRIPTION 


Data  set .  a:\iawl2tl5.in 

Data  set  title .  EAFB  -  Monitoring  Well  12,  Test  15 

Knowns  and  Constants: 

No.  of  data  points .  96 

Radius  of  well  casing .  0.08333 

Radius  of  well .  0.3333 

Aquifer  saturated  thickness .  3.5 

Well  screen  length .  3.5 

Static  height  of  water  in  well .  3.5 

Log(Re/Rw) .  1.688 

A,  B,  C .  0.000,  0.000,  1.309 


ANALYTICAL  METHOD 

Bouwer  and  Rice  (unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  7.5600E-002 
yO  =  6.6365E+265 


TYPE  CURVE  DATA 

K  =  7.55995E-002 
yO  =  1.97242E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 

O.OOOE+000  1.972E+000  1,400E-001  3.546E-003 


EAFB  -  Monitoring  Well  12,  Test  15 


•q^.izducx  SQ  ii;sT;d[  B  f  <3; 


0.028  0.056  0.084  0.112 
Time  (min) 


SEIOOOC 

Environmental  Logger 
09/03  07:51 


Unit#  00856  Test  16 


6 


Setups :  INPUT  1 


Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

17:08:01 

Elapsed  Time 

INPUT  1 

0.0000 

0.018 

0.0033 

6.911 

0.0066 

4.823 

0.0100 

5.324 

0.0133 

2.566 

0.0166 

2.651 

0.0200 

1.536 

0.0233 

1.586 

0.0266 

1.268 

0.0300 

1.731 

0.0333 

1.662 

0.0366 

1.432 

0.0400 

1.146 

0.0433 

0.976 

0.0466 

0.831 

0.0500 

0.686 

0.0533 

0.582 

0.0566 

0.484 

0.0600 

0.402 

0.0633 

0.336 

0.0666 

0.286 

0.0700 

0.239 

0.0733 

0.201 

0.0766 

0.173 

0.0800 

0.141 

0.0833 

0.119 

0.0866 

0.103 

0.0900 

0.085 

0.0933 

0.078 

0.0966 

0.069 

0.1000 

0.066 

0.1033 

0.059 

0.1066 

0.056 

0.1100 

0.056 

0.1133 

0.047 

0.1156 

0.044 

0.1200 

0.040 

0.1233 

0.040 

0.1266 

0.040 

0.1300 

0.037 

0.1333 

0.034 

^^0.1366 

0.037 

^P0.1400 

0.034 

0.1433 

0.031 

0.1466 

0.031 

0.1500 

0.034 

0.1533 

0.031 

0.1566 

0.031 

0.1600 

0.031 

0.1633 

0.031 

0.1666 

0.025 

0.1700 

0.031 

0.1733 

0.031 

0.1766 

0.031 

0.1800 

0.031 

0.1833 

0.028 

0.1866 

0.028 

0.1900 

0.028 

0.1933 

0.028 

0.1966 

0.028 

0.2000 

0.031 

0.2033 

0.031 

0.2066 

0.031 

0.2100 

0.028 

0.2133 

0.028 

0.2166 

0.031 

^  0.2200 

0.031 

^Ao.2233 

0.028 

^^0.2266 

0.031 

0.2300 

0.031 

0.2333 

0.031 

0.2366 

0.031 

0.2400 

0.031 

0.2433 

0.031 

0.2466 

0.031 

0.2500 

0.031 

0.2533 

0.031 

0.2566 

0.031 

0.2600 

0.031 

0.2633 

0.031 

0.2666 

0.031 

0.2700 

0.031 

0.2733 

0.031 

0.2766 

0.034 

0.2800 

0.031 

0.2833 

0.031 

0.2866 

0.031 

0.2900 

0.031 

0.2933 

0.031 

0.2966 

0.031 

0.3000 

0.031 

0.3033 

0.031 

0.3066 

0.031 

0.3100 

0.031 

0.3133 

0.028 

0.3166 

0.031 

0.3200 

0.031 

0.3233 

0.031 

0.3266 

0.031 

0.3300 

0.031 

0.3333 

0.031 

0.3500 

0.031 

0.3666 

0.028 

0.3833 

0.031 

0.4000 

0.031 

0.4166 

0.031 

0.4333 

0.028 

0.4500 

0.028 

0.4666 

0.028 

0.4833 

0.031 

0.5000 

0.031 

0.5166 

0.031 

0.5333 

0.031 

0.5500 

0.031 

0.5666 

0.028 

0.5833 

0.031 

0.6000 

0.028 

0.6166 

0.031 

0.6333 

0.031 

0.6500 

0.031 

0.6666 

0.031 

0.6833 

0.031 

0.7000 

0.031 

0.7166 

0.031 

0.7333 

0.031 

0.7500 

0.031 

0.7666 

0.028 

0.7833 

0.028 

0.8000 

0.031 

0.8166 

0.031 

0.8333 

0.031 

0.8500 

0.034 

0.8666 

0.028 

0.8833 

0.028 

0.9000 

0.028 

0.9166 

0.028 

0.9333 

0.034 

0.9500 

0.028 

0.9666 

0.031 

0.9833 

0.028 

1.0000 

0.028 

1.2000 

0.028 

1.4000 

0.028 

1.6000 

0.028 

1.8000 

0.028 

2.0000 

0.028 

2.2000 

0.028 

2.4000 

0.028 

2.6000 

0.028 

2.8000 

0.028 

3.0000 

0.025 

3.2000 

0.028 

;  K ;  ^ - ;  h ;  H ;  • 

; » ;« ;■;» 
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AQTESOLV  RESULTS 
Version  1.10 


10:40:07 


TEST  DESCRIPTION 

Data  set .  a:\niw5tl6.in 

Data  set  title .  EAFB  -  Monitoring  Well  5,  Test  16 


Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . . 

Radius  of  well . 

Aquifer  saturated  thickness... 

Well  screen  length . 

Static  height  of  water  in  well 

Log(Re/Rw) . 

A,  B,  C . 


151 

0.08333 

0.3333 

14.35 

14.35 

14.35 

2.873 

0.000,  0.000,  2.400 


ANALYTICAL  METHOD 


Bouwer  and  Rice 


(unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  4.0123E-002 
yO  =  6.6365E+265 


TYPE  CURVE  DATA 

K  =  3.68784E-002 
yO  =  9.72246E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 

O.OOOE+000  9.722E+000  1.200E-001  1.670E-002 


CURVE  DATA 

K  =  3.68784E-002 
yO  =  9.72246E+000 


Time  Drawdown  Time  Drawdown  Time  Drawdown 

O.OOOE+000  9.722E+000  1.200E-001  1.670E-002 


EAFB  -  Monitoring  Well  5, 


0.024  0,048  0.072  0,096  0.12 

Time  (min) 


SEIOOOC 

Environmental  Logger 
09/03  07:54 


Unit#  00856  Test  17 


Setups: 

INPUT 

1 

Type 

Level 

(F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0. 

000 

Linearity 

0.000 

i 

Scale  factor 

10.010 

j 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

17:17:31 

Elapsed  Time 

INPUT  1 

0.0000 

3.586 

0.0033 

7.311 

0.0066 

6.612 

0.0100 

4.143 

0.0133 

2.972 

. 

0.0166 

2.175 

0.0200 

1.687 

0.0233 

1.294 

0.0266 

1.665 

0.0300 

1.536 

0.0333 

1.338 

0.0366 

1.098 

0.0400 

0.938 

0.0433 

0.796 

0.0466 

0.661 

0.0500 

0.532 

0.0533 

0.469 

0.0566 

0.377 

0.0600 

0.318 

0.0633 

0.258 

0.0666 

0.229 

0.0700 

0.182 

0.0733 

0.160 

0.0766 

0.113 

0.0800 

0.107 

0.0833 

0.094 

0.0866 

0.075 

0.0900 

0.066 

C.0933 

0.053 

0.0966 

0.040 

0.1000 

0.069 

0.1033 

0.047 

0.1066 

0.050 

• 

0.1100 

0.037 

0.1133 

0.031 

0.1166 

0.028 

0.1200 

0.028 

0.1233 

0.1266 

0.1300 

0.1333 

0.1366 

0.1400 

0.1433 

0.1466 

0.1500 

0.1533 

0.1566 

0.1600 

0.1633 

0.1666 

0.1700 

0.1733 

0.1766 

0.1800 

0.1833 

0.1866 

0.1900 

0.1933 

0.1966 

0.2000 

0.2033 

0.2066 

0.2100 

0.2133 

0.2166 

0.2200 

0.2233 

0.2266 

0.2300 

0.2333 

0.2366 

0.2400 

0.2433 

0.2466 

0.2500 

0.2533 

0.2566 

0.2600 

0.2633 

0.2666 

0.2700 

0.2733 

0.2766 

0.2800 

0.2833 

0.2866 

0.2900 

0.2933 

0.2966 

0.3000 

0.3033 

0.3066 

0.3100 

0.3133 

0.3166 

0.3200 


0.025 

0.022 

0.018 

0.015 

0.022 

0.018 

0.031 

0.031 

0.018 

0.022 

0.025 

0.018 

0.018 

0.018 

0.018 

0.015 

0.018 

0.018 

0.018 

0.018 

0.018 

0.018 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.012 

0.012 

0.012 

0.015 

0.015 

0.015 

0.015 

0.015 

0.012 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.012 

0.012 

0.012 

0.015 

0.012 

0.012 

0.012 

0.012 

0.012 

0.012 


0.3233 

0.012 

0.3266 

0.012 

0.3300 

0.012 

0.3333 

0.015 

0.3500 

0.012 

0.3666 

0.015 

0.3833 

0.012 

0.4000 

0.012 

0.4166 

0.012 

0.4333 

0.006 

0.4500 

0.012 

0.4666 

0.015 

0.4833 

0.012 

0.5000 

0.012 

0.5166 

0.012 

0.5333 

0.012 

0.5500 

0.012 

0.5666 

0.012 

0.5833 

0.012 

0.6000 

0.012 

0.6166 

0.012 

0.6333 

0.012 

0.6500 

0.012 

0.6666 

0.015 

0.6833 

0.012 

0.7000 

0.012 

0.7166 

0.012 

0.7333 

0.012 

0.7500 

0.012 

0.7666 

0.012 

0.7833 

0.012 

0.8000 

0.012 

0.8166 

0.012 

0.8333 

0.012 

0.8500 

0.012 

0.8666 

0.012 

0.8833 

0.012 

0.9000 

0.012 

0.9166 

0.012 

0.9333 

0.015 

0.9500 

0.012 

0.9666 

0.012 

0.9833 

0.012 

1.0000 

0.012 

1.2000 

0.015 

1.4000 

0.015 

1.6000 

0.015 

1.8000 

0.015 

2.0000 

-0.006 

2.2000 

0.015 

2.4000 

0.015 

2.6000 

0.015 

2.8000 

0.015 

3.0000 

0.015 

3.2000 

0.015 

3.4000 

0.015 

3.6000 

0.012  WF 

3.8000 

0.003 

4.0000 

0.003 

<<<<<<<< 
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AQTESOLV  RESULTS 
Version  1-10 


11:05:39 


TEST  DESCRIPTION 


Data  set .  inwStlV.in 

Data  set  title .  EAFB  -  Monitoring  Well  5,  Test  17 


Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . 

Radius  of  well . 

Aquifer  saturated  thickness... 

Well  screen  length . 

Static  height  of  water  in  well 

Log(Re/Rw) . 

A,  B,  C . 


154 

0.08333 

0.3333 

14.35 

14.35 

14.35 

2.873 

0.000,  0.000,  2.400 


ANALYTICAL  METHOD 


ouwer  and  Rice 


(unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  6.3745E-002 
yO  =  O.OOOOE+000 


TYPE  CURVE  DATA 

K  =  3.76168E-002 
yO  =  8.18465E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 

O.OOOE+000  8.185E+000  1.200E-001  1.237E-002 


EAPB  -  Monitoring  Well  5, 


Time  (min) 


SEIOOOC 


Environmental  Logger 
09/03  07:59 

fnit#  00856  Test  18 


Setups : 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

17:57:23 

Elapsed  Time 

INPUT  1 

0.0000 

1.111 

0.003: 

3.976 

0.0066 

1.901 

0.0100 

0.503 

0.0133 

1.684 

0.0166 

1.379 

^^0.0200 

1.237 

^Bo.0233 

1.130 

^^0.0266 

0.941 

0.0300 

0.821 

0.0333 

0.717 

0.0366 

0.629 

0.0400 

0.551 

0.0433 

0.481 

0.0466 

0.421 

0.0500 

0.371 

0.0533 

0.324 

0.0566 

0.286 

0.0600 

0.251 

0.0633 

0.223 

0.0666 

0.195 

0.0700 

0.173 

0.0733 

0.154 

0.0766 

0.138 

0.0800 

0.122 

0.0833 

0.110 

0.0866 

0.100 

0.0900 

0.091 

0.0933 

0.081 

0.0966 

0.075 

0.1000 

0.072 

_  0.1033 

0.062 

0.1066 

0.056 

0.1100 

0.053 

0.1133 

0.053 

0.1166 

0.047 

0.1200 

0.040 

0.1233 

0.040 

0.1266 

0.037 

0.1300 

0.034 

0.1333 

0.031 

0.1366 

0  031 

0.1400 

0.028 

0.1433 

0.028 

0.1466 

0.025 

0.1500 

0.025 

0.1533 

0.025 

0.1566 

0.022 

0.1600 

0.022 

0.1633 

0.022 

0.1666 

0.022 

0.1700 

0.022 

0. 1733 

0.018 

0.1766 

0.018 

0.1800 

0.018 

0.1833 

0.018 

0.1866 

0.015 

0.1900 

0.015 

0.1933 

0.015 

0.1966 

0.015 

0.2000 

0.012 

0.2033 

0.012 

0.2066 

0.012 

0.2100 

0.012 

0.2133 

0.012 

0.2166 

0.012 

0.2200 

0.012 

0.2233 

0.012 

0.2266 

0.012 

0.2300 

0.012 

0.2333 

0.009 

0.2366 

0.009 

0.2400 

0.012 

0.2433 

0.009 

0.2466 

0.009 

0.2500 

0.009 

0.2533 

0.009 

0.2566 

0.009 

0.2600 

0.009 

0.2633 

0.009 

0.2666 

0.009 

0.2700 

0,009 

0.2733 

0.009 

0.2766 

0.009 

0.2800 

0.009 

0.2833 

0.006 

0.2866 

0.006 

0.2900 

0.006 

0.2933 

0.006 

0.2966 

0.006 

0.3000 

0.006 

0.3033 

0.006 

0.3066 

0.006 

0.3100 

0.006 

0.3133 

0.006 

0.3166 

0.006 

0.3200 

0.006 

0.3233 

0.3266 

0.3300 

0.3333 

0.3500 

0.3666 

0.3833 

0.4000 

0.4166 

0.4333 

0.4500 

0.4666 

0.4833 

0.5000 

0.5166 

0.5333 

0.5500 

0.5666 

0.5833 

0.6000 

0.6166 

0.6333 

0.6500 

0.6666 

0.6833 

0.7000 

0.7166 

0.7333 

0.7500 

0.7666 

0.7833 

0.8000 

0.8166 

0.8333 

0.8500 

0.8666 

0.8833 

0.9000 

0.9166 

0.9333 

0.9500 

0.9666 

0.9833 

1.0000 

1.2000 

1.4000 


0.006 

0.006 

0.006 

0.006 

0.006 

0.003 

0.003 

0.003 

0.006 

0.003 

0.003 

0.000 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.000 

0.000 

0.003 

0.000 

0.003 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.003 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.003 

-0.003 

-0.003 


09/28/92 


AQTESOLV  RESULTS 
Version  l.io 


TEST  DESCRIPTION 


Data  set .  a:\inwl3tl8.in 

Data  set  title .  EAFB  -  Monitoring  Well  13,  Test  18 


Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . 

Radius  of  well . 

Aquifer  saturated  thickness... 

Well  screen  length . 

Static  height  of  water  in  well 

Log(Re/Rw) . 

A,  B,  C . 


118 

0.08333 

0.3333 

7.36 

5 

7.36 

2.196 

0.000,  0.000,  1.498 


11:16 


ANALYTICAL  METHOD 

Bouwer  and  Rice  (unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  7.6591E-002 
yO  =  O.OOOOE+000 


TYPE  CURVE  DATA 

K  =  6.60952E-002 
yO  =  2.98187E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 

O.OOOE+000  2.982E+000  2.000E-001  5.131E-004 


TYPE  CURVE  DATA 

K  =  6.24777E-002 
yO  =  2.74037E+000 


Time  Drawdown  Time  Drawdown  Time 


Drawdown 


O.OOOE+OOO  2.740E+000  2.000E-001  7.577E-004 


EAFB  -  Monitoring  Ml  13,  Test  18 


C3 


0.04  0.08  0.12  0.16 

Time  (min) 


SEIOOOC 

Environmental  Logger 
09/03  08:02 

nit#  00856  Test  19 


Setups : 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

00000 

Reference 

0.000 

Linearity 

0.000 

Scale  factor 

10.010 

Offset 

-0.130 

Delay  mSEC 

50.000 

Step  0  09/02 

18:03:55 

Elapsed  Time 

INPUT  1 

0.0000 

-0.006 

0.0033 

0.982 

0.0066 

3.662 

0.0100 

0.721 

0.0133 

1.599 

0.0166 

1.530 

0.0200 

1.328 

0.0233 

1.130 

0.0266 

1.007 

0.0300 

0.881 

0.0333 

0.768 

0.0366 

0.673 

0.0400 

0.588 

0.0433 

0.516 

0.0466 

0.450 

0.0500 

0.393 

0.0533 

0.346 

0.0566 

0.305 

0.0600 

0.267 

0.0633 

0.236 

0.0666 

0.204 

0.0700 

0.182 

0.0733 

0.166 

0.0766 

0.144 

0.0800 

0.132 

0.0833 

0.116 

0.0866 

0.107 

0.0900 

0.094 

0.0933 

0.088 

0.0966 

0.078 

0.1000 

0.072 

0.1033 

0.066 

Bjk  0.106C 

0.059 

0.1100 

0.056 

0 . 1133 

0.U53 

0.1166 

0.047 

0.1200 

0.047 

0.1233 

0.1266 

0.1300 

0.1333 

0.1366 

0.1400 

0.1433 

0.1466 

0.1500 

0.1533 

0.1566 

0.1600 

0.1633 

0.1666 

0.1700 

0.1733 

0.1766 

0.1800 

0.1833 

0.1866 

0.1900 

0.1933 

0.1966 

0.2000 

0.2033 

0.2066 

0.2100 

0.2133 

0.2166 

0.2200 

0.2233 

0.2266 

0.2300 

0.2333 

0.2366 

0.2400 

0.2433 

0.2466 

0.2500 

0.2533 

0.2566 

0.2600 

0.2633 

0.2666 

0.2700 

0.2733 

0.2766 

0.2800 

0.2833 

0.2866 

0.2900 

0.2933 

0.2966 

0.3000 

0.3033 

0.3066 

0.3100 

0.3133 

0.3166 

0.3200 


0.044 

0.037 

0.037 

0.034 

0.031 

0.031 

0.028 

0.028 

0.025 

0.025 

0.025 

0.025 

0.022 

0.022 

0.018 

0.018 

0.018 

0.018 

0.018 

0.018 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.015 

0.012 

0.012 

0.012 

0.012 

0.009 

0.012 

0.012 

0.012 

0.012 

0.009 

0.009 

0.012 

0.009 

0.009 

0.009 

0.009 

0.009 

0.009 

0.009 

0.006 

0.009 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.009 

0.006 

0.006 

0.006 


0.3233 

0.3266 

0.3300 

0.3333 

0.3500 

0.3666 

0.3833 

0.4000 

0.4166 

0.4333 

0.4500 

0.4666 

0.4833 

0.5000 

0.5166 

0.5333 

0.5500 

0.5666 

0.5833 

0.6000 

0.6166 

0.6333 

0.6500 

0.6666 

0.6833 

0.7000 

0.7166 

0.7333 

0.7500 

0.7666 

0.7833 

0.8000 

0.8166 

0.8333 

0.8500 

0.8666 

0.8833 

0.9000 

0.9166 

0.9333 

0.9500 

0.9666 

0.9833 

1.0000 


0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.000 

0.000 

0.003 

0.003 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.003 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.003 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
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AQTESOLV  RESULTS 
Version  1.10 


09/28/92 


11:40:21 


TEST  DESCRIPTION 


Data  set .  a:\mwl8tl9.in 

Data  set  title .  EAFB  -  Monitoring  Well  13,  Test  19 


Knowns  and  Constants: 

No.  of  data  points . 

Radius  of  well  casing . 

Radius  of  well . 

Aquifer  saturated  thickness... 

Well  screen  length . 

Static  height  of  water  in  well 

Log(Re/Rw) . 

A,  B,  C . 


120 

0.08333 

0.3333 

7.36 

5 

7.36 

2.196 

0.000,  0.000,  1.498 


ANALYTICAL  METHOD 


Bouwer  and  Rice  (unconfined  aquifer  slug  test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  6.3222E-002 
yO  =  O.OOOOE+000 


TYPE  CURVE  DATA 

K  =  6.19572E-002 
yO  =  2.98538E+000 

Time  Drawdown  Time  Drawdown  Time  Drawdown 


O.OOOE+000  2.985E+000  2.000E-001  8.838E-004 


EAFB  -  Monitoring  Well  13,  Test  19 


fv2 


(cj-jf)  so TCT;d[ B ifl 


0,04  0,08  0,12  0,16 

Time  (min) 


Appendix  G 

CIVIL  SURVEYING  DATA 


Elmendorf  AFB  -  Operable  Unit  5  -  Monitoring  Wells 


[Resignation 


GW4A 

GW4A 

GW^ 

GW6A 

NS3-02 

NS3-02 


NS3-03 


NS3-03 


IQI 

lEai 


Noithing 


2644454.49 
806031.341 

2642648.49 
805480.871 

2643600.36 

805771.001 


2643144.741 


1674775.40 

510472.562 

1670730.39 ' 
509239.641 

1673577.61  ~ 
510107.476' 


1672285.55 


509713.655 


Top  of  Steel  TooofPVC  i  Ground 


Casing  (cap  Casing  (cap  i  Surface  next 
rentoved)  removed)  '  to  Well 

135.32  134.79 1  132/ 

41.246  41.0841  40^ 


NS3-06 


NS3-06 


OU5MW-01 


0U5MW-01 


!□ 

IQ 

». 

1011 

lea 


OU5MW-02 


OU5MW4)2 


OU5MW-03 


OU5MW-03  m 


OU5MW4)5  ft  i 


OU4MWT)5  I  ml 

- FH- 

_ I  : 

OL'5MW-06  ffTT 


OU5MW-06  m 


OU5MW.07  I  ft  I 


OU5MW-07  mi 


OU5MW-09 


OU5MW-12 


OU5MW-12 


2644144.971 


805936.999 


2641440.14 


80511X565 


2642493.14 


2643187X2 


805645.076 


2644958.94 


806185.0971 

2645199J8I 


806258.445 


2645421.29 


806326.022 


2643498.85 


805740.061 


2641969.40 


805273.8841 


OU5MW-13 

2641783.28 

OU5MW-13 

m 

805217.154 

n 

1672841.54 


509883.121 


1667083.49 


508128.064 


1668573.89 


508582.339 


1669747.10 


508939.934 


OU4MW^ 

2644187.86 

1671146.14 

OU4MW-04 

m 

805950.072 

509366.362 

167255X29 


509794.958 


1674566.13 


510408.777 


1675634.89 


510734.536 


OU5MW4)8 

2644734.62 

1675474.37 

OU5MW4)8 

m 

806116724 

510685.609 

1672675.46 


509832.500 


OU5MW-11 

ft 

264332X68 

1670837.17 

OU5MW-11 

m 

805686.364 

509272.188 

1670451.81 


509154.730 


136.82 

136l41 

134.1 

41.703' 

41.578 

40.87 

141.67 

140.95 

139.2 

43.181 

4X962 

4X43 

148.11 

147.58 

145.7 

45.144 

44.982 

44.41 

157.46 

1  157.09 

154.8 

47.994 

1  47.881 

47.18 

157.82 

157.29 

1  155.3 

48.104 

47.942 

i  47.34 

153.88 

1  153.50 

46903 

1  46.787 

113.62 

113.02 

111.0 

34.631 

34.449 

33.83 

105.25 

103.5 

32.080 

31.55 

153.50 

1  15X95 

1  151.9 

46787 

1  46.619 

1  46.30 

91.39 

90.81 

27.856 

27.679 

179.42 

177.4 

54.687 

54.07 

OOWL  Engineers  -  Revised,  December  15,  1992 


Elmendort  AFB  -  Operable  Unit  5  -  Monitoring  Wells 


Top  of  Steel 

TopofPVC 

Ground 

DesiKnaiion 

!  Noithing 

EastinK  Casing  (cap 

Casing  (cap 

Surface  next 

removed) 

removed) 

toWeU 

OU5MW-14 

ft  i  2641283.98 

1669070.86.  85.52 

84.97 

83.0 

OU5MW-14 

m 

805064.967 

508733.816  26067 

25.899 

25.30 

i  1 

OU5MW-15 

ft 

2640954.48 

1668159.38!  ■  82.00 

81.56 

OU5MW-15 

m  1  804964.535 

508455.9961  24.994 

24.860 

24.26 

_ I 

1 

OU5MW-16 

ft  i  2640657.86 

1667569.691  77.98 

77.29 

75.4 

OU5MW-16 

mi  804874.125 

508276.2581  i  23.768 

23.558 

22.98 

i  : 

OU5MW-17 

ft 

26401 1X8^ 

1666837.83 

66.38 

65.99 

63.1 

OU5MW-17 

m 

804707.695 

508053.187 

20.233 

20.114 

19.23 

i 

OU5MW-30 

IT 

2643719.87 

1673208.63 

1  117.60 

II7.29I 

114.7 

OU5MW-30 

m 

805807.428 

509995.0101 

!  35.845 

35.750 

34.96 

OU5MW-3I 

ft 

2644051.90 

1674322.56 

125.16 

123.5 

m 

805908.631 

510334.5371 

38.149 

37.64 

_ 

SPl-01 

ft  '  2640815.84 

1667437.25 

!  98.20 

97.91 

94.8 

SPl-01 

m  80492X278 

508235.890 

29.931 

29.843 

28.89 

j  ' 

SPl-02 

ft  2641264.68 

1668249.57}  i  135.90 

135.55 

132.5 

SPl-02 

m  805059.085 

508483.486i  41.422 

41.316 

40.39 

t 

SP2/6-01 

ft  ’  2643026.15 

1670418.501  153.05 

15175 

150.4 

SP2/6-01 

m  805595.982 

509144.5771  !  46650 

46558 

45.84 

1  ; 

SP2/6-02 

TT  2643046.73 

1670706.581  '  144.31 

144.19 

141.3 

SP2/6-02  Im  805602.255 

509231384!  43.986 

43.949 

43.07 

SP2/6-03  ft  2642951.72 

1671070.88!  141.85 

141.63 

139.1 

SP2/6-03  m  805573.295 

509343.423!  43.236 

43.169 

4140 

SP2/6-04 

ft  2642799.59 

1670895.121  '  140.49 

14a44 

137.9 

SP2/6-04 

m  805526.926 

509289.851!  41821 

41806 

42.03 

_ L 

SP2/6-05  ift  2642393.82 

1670442.28! 

136.03 

135.81 

133.1 

SP2/6-05  fnT  805403.247 

509151.8251 

i  41.462 

41.395 

40.57 

_ 1_ _ 

i 

SP4-02  ift  2644118.12 

1674413.021 

128.45 

125.3 

SP4-02  805928.815 

510361109 

39.152 

38.19 

1 

SP4/11-01  ift  2644372.91 

1674636.151  134.58 

134.30 

131.3 

SP4/11-01  im  806006.475 

510430.119  :  41.020 

40.935 

40.02 

SP4/11-03  ft  2644727.921  1674238.071  171.651  171.06  168.5 


SP4/11-03 

m 

806114.682 

510308.7841 

51319 

51139 

51.36 

W-14 

ft 

2644378.29 

1675043.471  i 

135.35 

135.16 

133.7 

W-14 

m 

806069.075 

510554.2711  1 

41.255 

41.197 

40.75 

; 

W-16 

ft 

2642644.26 

1670567.61!  • 

138.48 

138.18 

137.0 

W-16 

m 

805479.581 

509190.0261  ' 

41209 

41117 

41.76 
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Elmendorf  AFB  -  Operable  Unit  5  -  Piezometers 


Desisnalion  |  Northin 

8 _ 

Eastin 

OU5GW-28 


OU5GW-28 


OU5GW-29 


OU5GW-29 


OU5GW-58 


OU5GW-58 


OUSGW-63 

OU5GW-63 


OU5SL-07 


OU5SL-07 


OU5SL-10 


OU5SL-12 


OU5SL-12 


Top  of  Sled 


temoved) 


OU5GW-25  i 

ft  2643635.94 

OU5GW-25  1 

mi  805781.846 

1673456.25 


510070.486 


OU5GW-27 

ft  2644303.85 

1674882.701 

1 

OU5GW-27 

m  805985.425 

510505.2681 

1 

2644379.371 


.444 


1675291.12 


510629.755 


2644121.221 


805929.760 


1674165.03 


510286.521 


OU5GW-50 

!fi 

2643474.43 

'  1671992.911 

1 

OU5GW-50 

805732.6161 

509624.458 

OU5GW-51 

m  805294.558 

509111.4541 

1  i  29.486 

OU5GW-55  1 

ft  2640021.46 

OU5GW-55  ! 

m  804680.151 

2640171.51 


804725.884 


1667822.47 


508353.306! 


_ L 

1668016.26! 


508412.3731 


I 

1674467.191 

510378.620! 


2641653.821 


1669256.27 


2642359.481 


805392.7821 


1670514.231 


509173.7571 


Ground 


Surface 


OU5GW-41 

ft 

2643660.91 

1675645.341  1 

132.96 

129.0 

OU5GW-41 

m 

805789.4561 

51O737.720|  ! 

40.526 

39.32 

OU5GW-44 

Ift 

2643775.97 

1  1674666.37 

1  1  124.86 

121.3 

OU5GW.44 

'm 

805824.528 

1  510439.330 

1  ;  38.057 

36.97 

_ ^ _ 

; 

OU5GW-46 

ft 

2642275.23 

1670616.14 

i  101.83 

99.1 

OU5GW-46 

Im 

805367.1011 

509204.818 

1  '  31.038 

30.21 

OU5GW-51 

ft  2642037.23! 

1670309.831 

96.74 

1 

58.671 


17.8821 


I 

133.00  ~ 
40.5381 


OU5SL-10 

m  805177.694 

1  508790.3281  29.499 

1  : 

DOWL  Engineers  -  Revised,  December  15.  1992 


Elmendorf  AFB  -  Operable  Unit  5  -  Piezometers 


i  ^  Top  of  Steel 

Designatioii 

Northing 

Easong  j  j  Pipe  (cap 

Ground 

i  !  removed) 

Surface 

OU5SL-18 

[F 

2643014.36 

1671648.26 

110.78 

OU5SL-18 

m 

80SS9X389 

509519.409 

1 

33.766 

■■HEEZ] 

a 

2643425.54 

1672211.50 

114.87 

110.4 

OU5SL-20 

805717.717 

509691.083 

35.012 

33.65 

_ 

OU5SL-22 

ft 

1674234.19 

1 

134.29 

129.9 

Q 

806067.135 

510307.603 

4a932 

39  J9 

■ 

OU5SL-23 

□ 

2644634.05 

1674661.20 

136.40 

1311 

OU5SL-23 

m 

510437.753 

41.575 

40.26 

OU5SL-25 

m 

2642987.35 

1671468.82 

109.21 

105.7 

OU5SL-25 

HL 

805584.155 

509464.714 

33.287 

3122 

OOWL  Engineers  -  Revised,  December  15.  1992 


Elmendort  AFB  -  Opsrable  Unit  5  -  Soil  Borings 


SWfMB 


I 

I 

I 

I 

I 

I 

% 

« 

I 


0 

% 


OU5SB-18 

OUSSB-18 


OUSSB-19 

OUSSB-I9 


OU5SB-20 

OUSSB-20 


OUSSB-21 


OUSSB-21 


OUSSB-22 


OUSSB-22 


OU5SB-23 


OUSSB-23 


OUSSB-24 


OU5SB-24 


OUSSB-2S 


OUSSB-2S 


OUSSB-26 


.OU5SB-26 


OU5SB-27 

OU5SB-27 


OU5SB-27A 

OU5SB-27A 


OUSSB-28 

OUSSB-28 


2,641.0f7Z74| 

1567584.32 

803,0005821 

308580716 

2.640843.87 

1.666.934.38 

804,931.430 

308.08X613 

2540961.98 

156751023 

804566.823 

308.1665M 

IQI 


2A41.498.02 


^642A01J9| 


2A42A9ai2| 


2.643,696.33 


lai 


2.644.420A8I 


806,021. 


1A68.728.49 


308A29.460 


1A69,897.62 


308.983.812 


1A70.419.70 


,144.942 


1.672,308.11 


509.720A31 


1.672A87.92 


X644526.12 

1.67X976.71 

806.033.173 

309.924.32D 

2544519.23 

1,673.109.92 

806.031.078 

309,964.923 

X6U.64957 

1,673,626.23 

806,090.802 

31012X301 

OU3SB-29 

m 

X640824.12 

1,667.448.99 

OU5SB-29 

Ol 

804,924.800 

308539.468 

133.01  S87*E.  47.8- 


4034 


N80‘W,  98.3- 


Nail  in  Power  Pole 


Nail  ia  Power  Pole 


131.0tN80nV.76L9- 


39.93lS40*R41.7 


N2S*E.74.0-: 


131.7  S22*W.  114.7 


4014  N72*W.30k6- 


N54*E.87J- 


Nul  in  Power  Pole 


Nail  in  Poecr  Pole 


Nail  in  Power  Pole 


Nafl  in  6*  Badi 


Natl  in  Power  Pole 


133A  S23‘W.  30u0- 


4068  SSTT.  18A- 


N77nV.75.1 


S48*W.69A- 


4018IN74‘W.37.7 


N44‘E.24.0- 


Naa  in  12*  Conanwood 


Nul  in  Power  Pole 


Nail  in  Wood  Sinn  Poat 


147.1  S62*E.  59.7 


44.84  N64'E  44.2- 


N26*W.29A- 


NaBmPoeerPole 


Naa  in  Wood  Service  Pole 


Naa  in  Sontheaat  ooncr  of 


X643.033.28 

xjcnQ.-m.'n 

141,1 

803,604.839 

309536.340 

43.01 

Naa  in  3* 


N72*E,  87A-Soiiiltweat  comer  of 


121.9  S30*W,  44.0- 


37.16  STO-E  SZ5 


S70’E  44lO- 


Naa  in  Power  Pole 


147.9|S36’E  685-Metal  Linfai  Pole 


43.08  N20*W,  24.0-CeaiedjaB  of  Manhole  Cover 


132.0|S18'E  1482-ToiBniPole 


46.33  S70*W,  315-Nortfaeaa  comer  of  ConcreatSmtctnie 


far  Steam 


NIO’W.  225-Raaed  RR  Spike  inside  (tf  S.  Ria 


161.2|Notth.  37.0-Flacced  RR  Spike  inside  of  S.  Rad 


49.13  West.  ISTA-NonheastoamerofCaacaete  Steam  Vaul 


S36'W.  1335-ToiBroPole 


163.4|S24*W.50S 


49.80  S12*E  29.7 


East  66.04*  BC  Mon.  ’TTAN-r 


N12*W.  20L3-Hacced  RR  Strike  inside  of  S.  Rai 


9S.3|S16*E  43.3-l>ipl0t  NaO  in  8*  Cottonwood 


29.03  SS3’W,  135-GeaterMWSPl-Ol 


Naa  in  6’  Coaonwood 
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Elmendorf  AFB  -  OperabI*  Unit  5  •  Water  Supply  Wells 


Elmendort  AFB  ■  Operable  Unit  5  -  Stream  Gauges 


I 


ToperStad 

Doivuiiaa 

NortUec 

Eaadas 

Rod 

i 

— 

Gauaing  Station  at 

ft 

Z644.191.9l 

1.679.417.31 

173.89 

Davis  Highway 

m 

803.931.306 

311.887.421 

33.611 

Gaiigiiig  Station  Dam 

ft 

2.642.02ai4 

1.671.096.71 

1  98.70 

m 

803089.349 

309.331.293 

1  3a084 

I 

I 

I 

I 

I 


I 

i 

I 


f 

i 

i 


DOWL  Engineers  -  November  3,  1992 


Beaver  Ponds 


Water  surface  levels  were  taken  at  two  locations  on  October  28, 1992. 

9:50  AM  Surface  of  pond  just  east  of  OU5SL-10  =  87.50  feet  (26.670  meters) 
Project  Book  4,  Page  6 

12:40  PM  Surface  of  pond  100*  west  of  NS3-02  =  1 13.42  feet  (34.570  meters) 
Project  Book  4,  Page  7 


Appendix  H 

DATA  VALIDATION 

Review  of  QA/QC  Data  For  Close  Support  Laboratory  Analyses 
at  Eimendorf  AFB  OU  5 

Review  of  QA/QC  Data  For  Offsite  Laboratory  Analyses 
at  Eimendorf  AFB  OU  5 

Field  Duplicate  Results 

Data  Validation  Summaries 


REVIEW  OF  QA/QC  DATA  FOR  OFFSITE  LABORATORY  ANALYSES 

AT  ELMENDORF  AFB  OU  5 


REVIEW  OF  QA/QC  DATA  FOR  CLOSE  SUPPORT  LABORATORY 
ANALYSES  AT  ELMENDORF  AFB  OU  5 


MEMORANDUM 


aa/iHiLL 


TO: 

Win  Westervelt/ANC 

COPIES: 

Susan  Schrader/ANC 

FROM: 

Donna  Morgans/CVO 

DATE: 

November  24,  1 992 

SUBJECT: 

Review  of  Quality  Assurance/Quality  Control  (Q/V/QC)  Data  for  Close 
Support  Laboratory  Analyses  at  Elmendorf  Air  Force  Base  (AFB), 
Operable  Unit  5 

PROJECT: 

ANC31026.H3.80 

Summary 

Overall,  the  data  have  met  the  acceptance  criteria  as  outlined  in  the  Elmendorf  AFB 
Operable  Unit  5  (OU-5)  Remedial  Investigation  (Rl)  Work  Plan  and  are  usable  for 
the  purposes  outlined  in  the  context  of  the  data  quality  objectives.  Minor  noncon¬ 
formances  with  project  data  quality  objectives  or  QA/QC  criteria  are  thoroughly  dis¬ 
cussed,  identified,  and  qualified  in  this  report.  The  following  is  a  brief  summary  of 
the  overall  quality  of  the  sample  results. 

The  majority  of  the  JP-4/diesel  range  organics  (DRO),  gasoline  range  organics 
(GRO),  and  volatile  organic  compound  (VOC)  results  met  all  QA/QC  criteria  for  the 
selected  QC  parameters.  Some  minor  deviations  from  the  QA/QC  criteria  were 
observed  as  follows: 

•  5SB04-25  exceeded  the  GRO  analysis  holding  time  and  was  qualified 
as  an  estimate  and  flagged  with  a  "J"  for  positive  results,  or  a  "UJ"  for 
nondetected  results. 

•  Twenty-four  different  samples  had  compounds  qualified  as  estimates 
and  flagged  with  a  "J"  because  continuing  calibration  verification  did 
not  meet  QC  acceptance  criteria. 

•  Six  JP-4/DRO  results  and  one  GRO  result  were  qualified  as  estimates 
and  flagged  with  a  "J"  because  surrogate  spike  recoveries  did  not 
meet  QC  acceptance  criteria. 

•  1 ,1 ,1-Trichloroethane,  trichloroethene,  and  tetrachloroethene  did  not 
meet  the  completeness  objective  of  80  percent  usable  data  based  on 
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meeting  precision  and  accuracy  criteria.  However,  all  qualified  data 
are  considered  usable  for  the  purposes  outlined  in  the  Rl  work  plan. 

•  Overall,  the  completeness  criterion  of  80  percent  was  met  by  all  data. 


Introduction 

A  review  has  been  conducted  on  data  submitted  for  the  Close  Support  Laboratory 
(CSL)  for  the  OU-5  Remedial  Investigation  (Rl)  at  Elmendorf  Air  Force  Base. 

Alaska.  This  report  summarizes  the  results  of  the  review  of  QA/QC  data  associ¬ 
ated  with  the  analysis  of  JP-4  (jet  fuel),  DRO,  GRO,  and  nine  VOCs.  The  following 
VOCs  were  analyzed  by  gas  chromatography  (GC)  using  a  hall  electrolytic  con¬ 
ductivity  detector  (ECO):  trans-1,2  dichloroethene,  1,1,1-trichloroethane,  trichloro- 
ethene,  tetrachloroethene.  The  following  VOCs  were  analyzed  by  GC  using  a 
photoionization  detector  (PID):  benzene,  toluene,  ethylbenzene,  and  meta,  para, 
and  ortho-xylenes.  Soil  and  water  samples  were  collected  between  August  6  and 
August  28,  1992.  The  intent  of  this  review  is  to  assess  the  appropriate  use  or 
"usability"  of  the  analytical  data  for  Rl  purposes  based  on  the  QA/QC  data 
collected  by  the  laboratory. 

The  usability  review  focuses  on  criteria  for  the  following  QA/QC  parameters  and 
their  overall  effect  on  the  data. 

•  Holding  times 

•  Calibration  Verification  Checks 

•  Method  blanks 

•  Surrogate  spikes 

•  Matrix  spike/matrix  spike  duplicates 

»  Field  QA/QC  (Field  blanks  and  duplicates) 

Soil  samples  were  collected  from  31  different  soil  borings  from  OU-5  and  from  one 
soil  boring  from  OU-7.  Laboratory  QA/QC  data  were  evaluated  from  analyses 
associated  with  this  investigation  and  include  the  following: 

•  Seventy-eight  soil  samples  were  analyzed  for  nine  halogenated  VOCs 
according  to  EPA  Modified  Methods  801 0/8020  and  gasoline  range 
organics  (GRO)  according  to  the  State  of  Alaska  Department  of  Envi¬ 
ronmental  Conservation  (ADEC)  Modified  Method  8015. 
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•  Seventy-eight  soil  samples  were  analyzed  for  JP-4  and  DRO  accord¬ 
ing  to  the  ADEC  Modified  Method  8100. 

•  Twelve  water  blanks  were  analyzed  for  nine  halogenated  VOCs 
according  to  EPA  Modified  Methods  8010/8020  and  GRO  according 
to  the  ADEC  Modified  Method  8015. 

•  Four  water  blanks  were  analyzed  for  JP-4  and  DRO  according  to  the 
ADEC  Modified  Method  8100. 

All  analyses  were  performed  by  the  Close  Support  Laboratory  (CSL)  in  the  CH2M 
HILL  Applied  Science  and  Technology  Laboratory  in  Corvallis,  Oregon. 

Soil  and  water  samples  were  analyzed  for  VOCs  using  methods  and  QA/QC  cri¬ 
teria  procedures  derived  from  the  U.S.  EPA  SW-846  Test  Methods  for  Evaluating 
Solid  Waste,  September  1 986,  Third  Edition.  Soil  and  water  samples  were 
analyzed  for  GRO  and  JP-4/DRO  using  methods  and  QA/QC  procedures  derived 
from  the  State  of  Alaska  Department  of  Environmental  Conservation. 

A  data  package  similar  to  that  of  the  EPA  Contract  Laboratory  Program  (CLP)  was 
generated  for  each  batch  of  samples  submitted  to  the  CSL  These  data  packages 
consisted  of  modified  Forms  1  through  8  derived  from  the  current  version  of  the 
CLP  Statement  of  Work  for  Organics  Analysis.  Two  data  packages  (approximately 
20  percent)  were  reviewed  following  the  U.S.  EPA  Functional  Guidelines  for  Evalu¬ 
ating  Organics  Analyses,  where  possible,  reviewing  all  QA/QC  data  and  validating 
all  of  the  raw  data.  Because  the  completeness  criteria  of  80  percent  was  met,  the 
remaining  data  packages  were  reviewed  for  all  QA/QC  data,  but  validating  only 
5  percent  of  the  raw  data. 


Holding  Times 

Except  for  two  soil  samples,  all  samples  were  analyzed  between  one  and  seven 
days  after  collection.  Soil  samples  5SB22-30  and  5SB04-25  were  analyzed  for 
VOCs  and  GRO  1 4  and  1 7  days  after  collection,  respectively.  Except  for 
5SB04-25,  all  samples  were  analyzed  within  their  1 4-day  holding  time  requirement. 

5SB04-25  was  qualified  as  an  estimate  and  flagged  with  a  "J"  for  positive  results,  or 
a  "UJ"  for  nondetected  results. 
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Continuing  Calibration  Verification 

Continuing  calibration  verification  standards  monitor  instrument  performance  and 
reference  values  used  for  quantitation  of  sample  concentrations. 

Calibration  verification  checks  were  required  to  be  performed  for  each  analytical 
method  on  a  daily  basis.  Calibrations  were  verified  by  analyzing  a  mid-level  con¬ 
centration  standard.  Calibration  verification  results  should  be  within  ±  25  percent 
of  the  initial  calibration  concentration  to  meet  QC  acceptance  criteria. 

For  JP-4/DRO  analyses,  a  continuing  calibration  was  performed  on  a  daily  basis. 

Ail  continuing  calibrations  were  performed  using  a  200  mg/I  standard.  All  calibra¬ 
tion  verification  results  met  QC  acceptanc  criteria. 

For  VOC/GRO  analyses,  a  continuing  calibration  was  performed  on  a  daily  basis. 

All  continuing  calibrations  were  performed  using  a  20  /ug/l  standard.  Except  for 
samples  analyzed  on  August  14,  20,  and  27,  1992,  all  calibration  verifications  met 
QC  acceptance  criteria.  Except  for  trans-1 ,2-dichloroethene  (t-1,2-DCE),  all  VOC 
compounds  exceeded  the  QC  acceptance  criteria  on  August  14,  1992.  Except  for 
benzene,  toluene,  ethylbenzene,  and  xylenes  (BTEX),  all  compounds  met  QC 
acceptance  criteria  on  August  20,  1992.  Except  for  t-1,2-DCE,  1,1,1-trichloroethane 
(1,1,1-TCA),  trichloroethene  (TCE),  and  tetrachloroethene,  all  compounds  met  QC 
acceptance  criteria  on  August  27,  1 992.  All  samples  associated  with  continuing 
calibrations  that  did  not  meet  QC  acceptance  criteria  were  qualified  as  estimates 
and  flagged  with  a  "J"  for  positive  results.  Nondetect  results  were  not  qualified. 

The  following  six  samples  analyzed  on  August  1 4  had  all  VOC  results,  except 
t-1 ,2-DCE,  qualified  as  estimates: 

•  5SB08-14 

•  5SB08-20B 

.  5SB08-20B  TB-01 

•  5SB08-20C 

•  5SB30-1 

•  5SB30-5 

The  following  eight  samples  analyzed  on  August  20  had  BTEX  qualified  as  esti¬ 
mates: 

•  5SB03-10 

•  5SB03-25 

•  5SB03-30 
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.  5SB03-30D 

•  5SB13-3 

•  7SB01-10 

•  7SB01-25 

•  7SB01-40 

The  following  18  samples  analyzed  on  August  27  had  t-1,2-DCA,  1,1,1-TCA,  TCE, 
and  tetrachloroethene  qualified  as  estimates: 

•  5SB02-10 

•  5SB02-25 

•  5SB02-33 

•  5SB05-10 

•  5SB11-10 

.  5SB11-25 

•  5SB11-35 

•  5SB11-35D 

•  5SB05-25 

.  5SB05-25D 

.  5SB23-0 

•  5SB23-58 

•  5SB24-25 

•  5SB24-30 

•  5SB28-0 

•  5SB28-10 

•  5SB28-25 

•  5SB28-38 


Standard  Reference  Material 

In  addition  to  calibration  verification  checks,  an  standard  reference  material  (SRM) 
standard  was  analyzed  for  each  method.  The  SRM  was  analyzed  once  at  the 
beginning  of  the  Rl  to  verify  that  instruments  were  correctly  identifying  and  quanti¬ 
fying  target  compounds.  Recoveries  for  all  SRMs  should  be  between  70  and 
1 30  percent  to  meet  QC  acceptance  criteria.  All  SRM  recoveries  met  QC  accept¬ 
ance  criteria. 
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Blanks 

Blanks  monitor  potential  laboratory  contamination  that  may  result  in  reporting  false 
positive  sample  results. 

Method  blanks  were  required  to  be  performed  for  each  analytical  method  on  a 
daily  basis.  A  method  blank  verifies  the  analytical  system  is  free  of  contamination 
under  conditions  of  the  analysis.  Except  for  one  VOC  method  blank,  all  method 
blanks  were  free  from  contamination,  tiierefore  meeting  QC  acceptance  criteria. 

The  method  blank  analyzed  on  August  16.  1992.  contained  1.6  ^/l  of  tetrachloro- 
ethene.  However,  sample  qualification  was  not  required  because  tetrachloroethene 
was  not  detected  in  any  of  the  samples  associated  with  this  blank. 


Sensitivity 

Sensitivity  criteria  monitor  achievement  of  detection  limits. 

The  detection  limit  achieved  for  JP-4/DRO  analyses  was  5  mg/I  for  waters  and  50 
mg/kg  for  soils.  The  detection  limit  achieved  for  VOC  analyses  was  1  ^/g/l  for 
waters  and  0.05  mg/kg  for  soils.  The  detection  limits  achieved  for  GRO  analyses 
was  1 .0  mg/I  for  waters  and  50  mg/kg  for  soils.  Therefore,  all  method  detection 
limits  met  QC  acceptance  criteria.  All  soil  sample  results  were  reported  on  an  "as 
received"  basis. 

All  soil  samples  analyzed  for  JP-4/DRO  achieved  the  target  detection  limits.  Except 
for  four  soil  samples  analyzed  for  VOCs/GRO,  all  soil  samples  achieved  the  target 
detection  limits.  Soil  sample  5SB15-07  required  a  2-fold  dilution,  5SB18-35 
required  a  10-fold  dilution,  5SB29-10  required  a  20-fold  dilution,  and  5SB01-40 
required  a  40-fold  dilution  to  bring  high  concentrations  of  target  compounds  into 
the  linear  range  of  the  instrument.  All  results  and  detection  limits  were  correctly 
multiplied  by  the  dilution  factor. 


Surrogate  Spike  Recovery 

Surrogate  spike  recovery  criteria  monitor  instrument  performance  and  matrix 
effects  on  accuracy  measurements.  For  JP4/DRO  and  GRO  analyses,  surrogate 
spike  recovery  should  fall  within  the  QC  control  limits  of  50  to  150  percent  for 
accuracy  to  meet  QC  acceptance  criteria.  For  halogenated  VOC  analyses. 
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surrogate  spike  recovery  should  fall  within  the  QC  control  limits  of  60  to  1 40  per¬ 
cent  for  accuracy  to  meet  QC  acceptance  criteria. 

Samples  analyzed  for  JP-4/DRO  were  spiked  with  o-terphenyl  as  a  surrogate  spike 
compound.  Samples  analyzed  for  VOC  compounds  detected  by  the  ECD  were 
spiked  with  1 .2-dichloroethane-d4  (1 ,2-DCA).  Samples  analyzed  for  VOC  com¬ 
pounds  detected  by  the  PID  were  spiked  with  trifluorotoluene.  Samples  analyzed 
for  GRO  were  spiked  with  4-bromofluorobenzene.  Samples  submitted  between 
August  6  and  13, 1992,  for  GRO  analyses  were  not  spiked  with  the  GRO  surrogate 
compound  because  this  analysis  was  not  originally  requested  on  the  chain  of  cus¬ 
tody. 

Except  for  six  JP-4/DRO  surrogate  recoveries,  all  surrogate  spike  recoveries  for 
JP-4/ORO  analyses  met  QC  acceptance  criteria.  The  following  samples  (surrogate 
recoveries)  exceeded  the  QC  acceptance  limits.  These  were  qualified  as  estimates 
and  flagged  with  a  "J"  for  posi'jve  results. 

•  5SB09-3  (41%) 

•  5SB10-5  (44%) 

•  5SB12-8C  (154%) 

•  5SB19-0  (40%) 

•  5SB23-25  (226%) 

•  5SB25-05  (44%) 

Except  for  one  GRO  surrogate  recovery,  all  surrogate  spike  recoveries  for  GRO 
analyses  met  QC  acceptance  criteria.  The  surrogate  recovery  for  7SB01-40  (0%) 
was  below  the  QC  acceptance  limit.  7SB01-40  was  qualified  as  estimate  and 
flagged  with  a  "J"  for  positive  results. 


Precision  and  Accuracy 

Precision  criteria  monitor  analytical  reproducibility  as  determined  by  duplicate  anal¬ 
yses  and  accuracy  criteria  monitor  agreement  with  'true  values"  as  determined  by 
analytical  spike  recovery. 

Matrix  Spike/Matrix  Spike  Duplicates 

For  JP4/DRO  analyses,  matrix  spike  recoveries  should  fall  within  the  QC  control 
limits  of  60  to  120  percent  for  accuracy  and  ±  50  relative  percent  difference  (RPD) 
for  precision  to  meet  QC  acceptance  criteria.  For  GRO  analyses,  matrix  spike 
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recoveries  should  fall  within  the  QC  control  units  of  50  to  100  percent  for  accuracy 
and  ±  50  RPD  for  precision  to  meet  QC  acceptance  criteria.  For  VOC  analyses, 
matrix  spike  recoveries  should  fall  within  the  QC  control  limits  of  60  to  1 40  percent 
for  accuracy  and  ±  20  RPD  for  precision  to  meet  QC  acceptance  criteria.  A  matrix 
spike/matrix  spike  duplicate  (MS/MSD)  should  be  analyzed  at  a  5  percent  fre¬ 
quency,  or  once  per  batch,  whichever  is  more  frequent  to  meet  QC  acceptance 
criteria. 

One  water  (25  percent  frequency)  arKf  nine  soil  (12  percent  frequency)  MS/MSDs 
were  performed  with  the  JP-4/DRO  analyses.  Frequency  QC  acceptance  criteria 
for  analysis  of  MS/MSDs  were  met  for  both  matrices. 

Except  for  recoveries  from  one  soil  MS/MSD,  ail  water  and  soil  MS/MSDs  met  QC 
acceptance  criteria  for  accuracy  and  predsion.  For  soil  sample  5SB21-10,  the 
MS/MSD  spike  recoveries  for  JP-4  were  41  percent  and  60  percent,  respectively. 
No  samples  were  qualified  as  a  result  of  low  spike  recoveries.  Low  recoveries  can 
mostly  likely  be  attributed  to  interferences  from  the  sample  matrix. 

Two  GRO  (2.5  percent  frequency)  and  nine  VOC  (12  percent  frequency)  MS/MSDs 
were  performed  with  soil  analyses.  Except  for  GRO  analyses,  frequency  criteria  for 
analysis  of  MS/MSDs  were  met  for  soils.  Additional  water  samples  were  not  sub¬ 
mitted  to  perform  MS/MSDs. 

Except  for  recoveries  from  one  soil  MS/MSD,  all  soil  MS/MSDs  met  QC  acceptance 
criteria  for  accuracy  and  precision.  For  soil  sample  5SB26-25,  the  MS/MSD  spike 
recoveries  for  t-1,2-DCE  were  35  percent  and  49  percent,  respectively  and  the  RPD 
for  the  same  compound  was  33  percent.  For  the  same  sample,  MS/MSD  recover¬ 
ies  for  m,p-xylenes  were  175  percent  and  168  percent  recovery,  respectively.  No 
samples  were  qualified  as  a  result  of  matrix  spike  recoveries  or  RPDs  outside  QC 
acceptance  criteria.  Recoveries  outside  QC  acceptance  criteria  can  mostly  likely 
be  attributed  to  interferences  within  the  sample  matrix. 


Field  QA/QC 

Rinsate,  Field,  and  Travel  Blanks 

Rinsate  blanks  monitor  for  potential  contamination  from  inadequate  decontami¬ 
nation  procedures  between  sample  grabs  or  from  other  sample  handling  proce¬ 
dures.  Field  blanks  are  used  primarily  to  indicate  if  contamination  has  occurred  as 
a  result  of  ambient  air  conditions.  Travel  blanks  are  useful  in  determining  possible 
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contamination  occurring  during  packaging,  shipping,  and  handling.  However, 
rinsate,  field,  and  travel  blanks  are  not  totally  representative  of  field  conditions, 
since  laboratory  contamination  can  be  introduced  as  well. 

A  total  of  four  rinsate  blanks  (5  percent  frequency),  four  field  blanks  (5  percent  fre¬ 
quency).  and  16  travel  blanks,  were  submitted  as  blind  samples  to  the  CSL  Field 
and  rinsate  blanks  were  submitted  at  the  minimum  frequency  of  five  percent  to 
meet  QC  acceptance  criteria.  A  travel  blank  was  submitted  with  every  container 
containing  VOC  samples.  Except  for  one  travel  blank,  all  travel  blanks  were  ana¬ 
lyzed  for  VOCs  and  GRO  only.  Travel  blank  (5SB08-20D)  was  analyzed  for  JP-4, 
DRO,  GRO,  and  VOCs.  Except  for  one  field  blank,  all  field  blanks  were  analyzed 
for  VOCs  and  GRO  only.  Field  blank  (5SB08-20B)  was  analyzed  for  JP-4,  DRO. 
GRO,  and  VOCs.  All  rinsate  blanks  were  analyzed  for  JP-4,  DRO,  GRO.  and 
VOCs. 

All  rinsate.  field,  and  travel  blanks  met  frequency  criteria  and  were  free  from  con¬ 
tamination.  Therefore,  decontamination  procedures,  ambient  air,  or  shipping  and 
handling  procedures  did  not  attribute  to  concentrations  detected  in  field  samples. 

Field  Duplicates 

Field  duplicates  are  another  measure  of  reproducibility  by  duplicate  analysis. 

There  are  no  generally  accepted  QC  acceptance  criteria  or  control  limits  for  RPD  of 
field  duplicates;  therefore,  laboratory  duplicate  criteria  were  applied.  Project  QA 
goals  allow  control  limits  of  ±  100  percent  RPD  with  the  provisional  control  limit  of 
plus  or  minus  the  CRDL  when  concentrations  are  less  than  five  times  the  method 
detection  limit.  Qualifiers  are  not  assigned  when  field  duplicate  results  do  not  meet 
QC  acceptance  criteria. 

A  total  of  four  soil  samples  were  submitted  as  blind  field  duplicates  (5.1  percent 
frequency).  Soil  samples  5SB07-25,  5SB18-10,  5SB26-10,  and  5SB27-25A  were 
submitted  in  duplicate.  No  target  compounds  were  detected  in  any  of  the  field 
duplicates.  Therefore,  field  duplicates  could  not  be  evaluated  for  sampling  and 
analytical  precision. 


Completeness 

Completeness  is  defined  as  the  percentage  of  measurements  made  that  are 
judged  to  be  valid  or  useable  compared  to  the  expected  total  amount  of 
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measurements.  The  overall  completeness  objective  or  QC  acceptance  criteria  was 
set  at  80  percent  for  this  Rl. 

Except  for  1,1.1-TCA,  TCE,  and  tetrachloroethene,  the  completeness  objective  was 
met  for  ail  compounds  based  on  precision  and  accuracy.  The  completeness  for 
1,1,1-TCA,  TCE,  and  tetrachloroethene  was  77  percent;  this  was  slightly  lower  than 
the  objective  because  sample  results  were  qualified  as  estimates. 

As  noted,  certain  continuing  calibration  verifications  or  surrogate  spike  recoveries 
did  not  meet  the  completeness  QC  acceptance  criteria.  However,  these  data  are 
considered  usable  for  purposes  outlined  in  the  Rl  work  plan. 
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Review  of  Quality  Assurance/Quality  Control  (QA/QC) 
Base  (AFB)  Operable  Unit  5  (OU-5)  Groundwater  and 

PROJECT: 

ANC31026.H3.80 

Data  for  Elmendorf  Air  Force 
Flyash  Sample  Analyses 


Summary 

Overall,  the  data  have  met  the  acceptance  criteria  as  outlined  in  the  Elmendorf  AFB  OU-5  Quality 
Assurance  Project  Plan  and  are  usable  for  the  purposes  outlined  in  the  context  of  the  data  quality 
objectives.  Minor  nonconformances  of  the  data  are  thoroughly  discussed,  identified,  and  qualified 
in  this  memorandum.  The  following  is  a  brief  summary  of  the  overall  quality  of  the  sample  results. 

The  majority  of  metal  results  met  all  QA/QC  criteria  for  the  selected  QC  parameters  and  the 
completeness  criterion  of  80  percent  was  met  by  all  data  Some  minor  deviations  from  the  QA/QC 
criteria  were  observed  as  follows: 

•  One  iron  and  eight  zinc  results  were  qualified  as  nondetects  and  flagged  with  a 
'U*  because  of  preparation  blank  contamination. 

•  Two  iron,  one  lead,  seven  selenium,  and  three  zinc  results  were  qualified  as 
nondeteas  and  flagged  with  a  *U*  because  of  rinsate  blank  contamination. 

•  Five  arsenic  results  were  qualified  as  biased  high  and  flagged  with  a  'K'  because 
analytical  spike  recoveries  were  above  QC  acceptance  criteria. 

•  Six  selenium  results  were  qualified  as  biased  low  and  flagged  with  a  'L*  because 
analytical  spike  recoveries  were  below  QC  acceptance  criteria 

•  Seventeen  barium,  three  copper,  and  three  zinc  results  were  qualified  as  estimates 
and  flagged  with  a  *J‘  because  iCP  serial  dilutions  did  not  meet  QC  acceptance 
criteria. 


Introduction 

A  review  has  been  conduaed  on  data  submitted  for  groundwater  samples  colleaed  for  the  OU-5 
remedial  investigation  (Rl)  at  Elmendorf  AFB,  Alaska  This  report  summarizes  the  results  of  the 
QA/QC  data  associated  with  the  analysis  of  total,  soluble,  and  Extraaion  Procedure  for  Toxicity 
(EPTOX)  metal  analyses  performed  on  samples  colleaed  between  December  16  and  21, 1992. 
The  intent  of  this  review  is  to  assess  the  appropriate  use  or  'usability'  of  the  analytical  data  for 
remediation  purposes  based  on  the  QA/QC  data  submitted  by  the  laboratory. 
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The  usability  review  focuses  on  criteria  for  the  following  QA/QC  parameters  and  their  overall  effect 
on  the  data. 

•  Holding  times 

•  Initial  and  continuing  calibrations 

•  Preparation  blanks 

•  Interference  check  sample 

•  Laboratory  control  sample 

•  Duplicate  sample  analysis 

•  Matrix  spike  sample  analysis 

•  Furnace  atomic  absorption  QC 

•  ICP  Serial  dilution 

Seven  groundwater  samples  collected  from  MW01-37,  5MW01-37A  (field  duplicate),  SMW02-33, 
5MW15-10.  5MW16-11,  SP101-9,  and  SP1 02-36  and  three  rinsate  blanks  collected  from  5FA01- 
02C,  5MW02-33C.  and  5MW02-33CS  were  analyzed  for  total  and/or  soluble  metals.  Two  flyash 
samples  collected  from  5FA01-02  and  5FA02-02  were  analyzed  for  total  and  EPTOX  metals. 
Laboratory  QA/QC  data  were  evaluated  from  analyses  associated  with  this  Rl.  The  following 
summarizes  the  number  of  samples  analyzed  and  the  analytical  methods: 

•  Fourteen  groundwater  and  two  rinsate  blank  samples  were  analyzed  for  23  total 
and  soluble  target  analyte  list  (TAL)  metals  by  Inductively  Coupled  Plasma  (ICP) 
Method,  graphite  furnace  atomic  absorption  (GFAA),  or  cold  vapor  atomic 
absorption  (EPA  Methods  6010/7000  series) 

•  Two  flyash  and  one  rinsate  blank  sample  were  analyzed  for  23  total  TAL  metals  by 
ICP,  GFAA,  or  CVAA  (EPA  Methods  6010/7000  series) 

•  Two  fly  ash  samples  were  EPTOX  extracted  using  deionized  water  as  the 
extraction  solution  according  to  EPA  Method  1310  and  analyzed  for  23  metals  by 
ICP.  GFAA,  and  CVAA  (EPA  Method  6010/7471) 

All  analyses  were  performed  by  the  CH2M  HILL  Quality  Analytical  Laboratory  in  Redding, 

California. 

Groundwater  samples  analyzed  for  metals  were  analyzed  in  accordance  with,  and  QA/QC  criteria 
were  taken  from,  the  U.S.  EPA  Test  Methods  for  Evaluating  Solid  Waste,  September  1986,  Third 
Edition. 

A  CLP-like  data  package  was  provided  with  each  batch  of  samples  submitted  to  the  laboratory  for 
analysis.  Data  packages  for  ail  analyses  included  Forms  1  through  14  from  the  Contract 
Laboratory  Program  (CLP)  Statement  of  Work  for  Inorganics  Analysis  and  all  raw  data  All 
samples  were  reviewed  according  to  the  U.S.  EPA  Functional  Guidelines  for  Evaluating  inorganic 
Analyses  and  all  raw  data  were  validated.  The  completeness  criterion  of  80  percent  was  met  by  ail 
data. 
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Holding  Times 

Holding  time  criteria  monitor  sample  integrity  that  may  be  compromised  over  time. 

Except  for  mercury,  all  metals  have  a  holding  time  requirement  of  6  months.  Mercury  has  a 
holding  time  requirement  of  28  days. 

All  samples  were  analyzed  within  the  required  holding  times.  Therefore,  holding  time  QC 
acceptance  criteria  were  met  for  all  samples. 

Initial  and  Continuing  Calibrations 

An  initial  calibration  should  be  performed  on  a  daily  basis  and  continuing  calibrations  should  be 
performed  at  a  frequency  of  1 0  percent.  Initial  and  continuing  calibration  recoveries  should  be 
within  the  control  limits  of  90  to  1 10  percent  recovery. 

Each  instrument  was  calibrated  at  the  correct  frequency  and  with  the  proper  number  of  blanks 
and  standards  for  each  element.  All  initial  and  continuing  calibration  recoveries  met  OC 
acceptance  criteria. 

Preparation  Blanks 

Blank  criteria  monitor  sample  contamination  through  carry-over  and  instrument  sensitivity. 

Preparation  blanks  should  be  performed  at  a  five  percent  frequency  or  once  per  batch,  whichever 
is  more  frequent.  Blanks  should  be  contamination-tree  to  meet  QC  acceptance  criteria. 

Preparation  blanks  contained  concentrations  of  barium,  calcium,  iron,  selenium,  sodium,  thallium, 
or  zinc  below  the  contract  required  detection  limit  (CRDL). 

According  to  the  CLP  functional  guidelines,  when  a  preparation  blank  contains  an  analyte  from  the 
target  analyte  list  (TAL),  positive  results  should  not  be  reported  unless  the  concentration  found  in 
the  sample  exceeds  five  times  the  concentration  found  in  the  blank.  Sample  results  with 
concentrations  of  contaminants  greater  than  five  times  the  concentration  detected  in  the 
preparation  blank  were  considered  positive  hits.  Sample  concentrations  less  than  five  times  the 
contaminant  concentration  were  considered  nondetected  results  and  a  *U'  qualifier  was  assigned. 

Except  for  one  iron  and  eight  zinc  results,  groundwater  and  flyash  samples  did  not  require 
qualification  due  to  preparation  blank  contamination.  The  following  sample  results  were  qualified 
as  nondetects  and  flagged  with  a  *U*; 

Iron  results  for: 


5MW02-33S  (5.1  U) 


Zinc  results  for; 


5MW01-37  (6.6  U) 
5MW01-37A  (6.7  U) 
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•  5MW01-37S  (9.7  U) 

•  5MW02-33  (14.4  U) 

•  5MW02-33S  (12.7  U) 

•  5MW16-11  (9.7  U) 

•  SP 102-36  (13.1  U) 

•  SP102-36S  (10.7  U) 


Interference  Check  Sample 

Interference  check  samples  monitor  the  laboratory's  interelement  and  background  correction 
factors. 

An  irtference  check  sample  should  be  analyzed  at  the  beginning  and  end  Of  each  analytical  batch 
and  check  sample  recoveries  should  be  within  the  control  limits  of  80  to  120  percent. 

All  interference  check  samples  met  frequertcy  and  recovery  QC  acceptance  criteria 

Laboratory  Control  Sample 

Laboratory  control  samples  (LCSs)  monitor  the  laboratory's  overall  performance  including  sample 
preparation  when  analyzing  a  standard  from  an  independent  source. 

An  LCS  should  be  analyzed  with  each  analytical  batch  and  recoveries  should  be  within  the  control 
limits  of  80  to  120  percent. 

All  LCSs  met  frequency  and  recovery  QC  acceptance  criteria 

Duplicate  Sample  Analysis 

Precision  criteria  monitor  analytical  reproducibility. 

A  duplicate  sample  should  be  analyzed  with  each  analytical  batch  and  relative  percent  difference 
(RPD)  results  should  be  within  the  control  limits  of  ±20  or  within  the  provisional  criteria  of  plus  or 
minus  the  CRDL  when  the  sample  concentration  is  less  than  five  times  the  CRDL  to  meet 
precision  criteria. 

All  laboratory  duplicates  met  frequency  and  precision  QC  acceptance  criteria 

Matrix  Spike  Sample  Analysis 

Accuracy  criteria  monitor  agreement  with  true  values’  as  determined  by  matrix  spike  recovery. 

A  matrix  spike  sample  should  be  analyzed  with  each  analytical  batch  and  recoveries  should  be 
within  the  control  limits  of  75  to  125  percent  recovery. 

All  matrix  spike  recoveries  met  frequency  and  accuracy  QC  acceptance  criteria 
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Furnace  Atomic  Absorption  QC 

Analytical  spikes  monitor  the  accuracy  of  individual  analyses  based  on  the  bias  contributed  by  the 
instrument  and  the  digested  sample  matrix. 

Analytical  spikes  should  be  analyzed  with  every  sample  requiring  graphite  furnace  atomic 
absorption  (GFAA)  analysis  and  recoveries  should  be  within  the  QC  control  limits  of  85  to  115 
percent. 

According  to  the  CLP  functional  guidelines,  sample  results  associated  with  each  analytical  spike 
recoveries  below  the  QC  control  limits  should  be  qualified  as  biased  low  and  flagged  with  an  *L* 
for  positive  results,  a  ‘UL‘  for  nondeteaed  results.  Analytical  spike  recoveries  above  the  QC 
control  limits  should  be  qualified  as  biased  high  and  flagged  with  a  ‘K*  for  positive  results. 

Except  for  five  arsenic  and  six  selenium  analytical  spike  recoveries,  ail  analytical  spike  recoveries 
met  QC  acceptance  criteria  The  following  arsenic  results  were  qualified  as  biased  high  and 
flagged  with  a  'K*: 

.  5MW15-10 

.  5MW16-11 

.  5MW16-11S 

.  SP101-9 

.  SP 102-36 

The  following  selenium  results  were  qualified  as  biased  low  and  flagged  with  an  'L'; 

.  5MW01-37A 

.  5MW02-33S 

•  5MW15-10S 

•  5MW16-11S 

.  SP101-9 

.  SP  102-36 

ICP  Serial  Dilution 

ICP  serial  dilution  analyses  determine  if  significant  physical  or  chemical  interferences  exist  due  to 
the  sample  matrix. 

One  ICP  serial  dilution  should  be  analyzed  with  each  analytical  batch  and  percent  difference 
results  should  be  within  the  control  limits  of  ±10  percent. 

Except  for  one  barium,  one  copper,  and  one  zinc  percent  difference  result,  all  ICP  serial  dilution 
results  met  the  QC  acceptance  criteria.  According  to  CLP  functional  guidelines,  all  samples 
analyzed  with  the  ICP  serial  dilution  outside  the  QC  acceptance  limits  were  qualified  as  estimates 
and  flagged  with  a  *J'  for  positive  results,  a  *UJ'  for  nondetected  results. 
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Barium  results  for  the  following  17  samples  were  qualified  as  estimates  and  flagged  with  a  'J‘: 

•  5FA01-2C 

•  5MW01-37 

.  5MW01-37A 

•  5MW01-37AS 

•  5MW01-37S 

•  5MW02-33 

.  5MW02-33C 

•  SMW02-33CS 

•  5MW02-33S 

.  5MW15-10 

•  5MW15-10S 

•  5MW16-11 

•  SMW16-11S 

•  SP101-9 

•  SP101-9S 

.  SP1 02-36 

•  SP102-36S 

Copper  and  zinc  results  for  the  following  samples  were  qualified  as  estimates  and  flagged  with  a 
■JV 


•  5FA01-02 

•  5FA02-02 

•  5FA02-02A 

Completeness 

Completeness  is  defined  as  the  percentage  of  measurements  made  that  are  judged  to  be  valid 
compared  to  the  expected  total  amount  of  measurements.  The  overall  completeness  objective  for 
acceptable  analytical  data  was  set  at  80  percent  based  on  precision  and  accuracy. 

All  metals  met  the  completeness  objective  based  on  precision  and  accuracy. 

Field  QA/QC 
Rinsate  Blanks 

Rinsate  blanks  monitor  for  potential  contamination  from  inadequate  decontamination  procedures 
between  sample  grabs  or  from  other  sample  handling  procedures.  However,  rinsate  blanks  are 
not  totally  representative  of  field  conditions,  since  laboratory  contamination  can  be  introduced  as 
well.  Rinsate  blanks  should  be  collected  at  a  frequency  of  five  percent. 

Three  rinsate  blanks  were  submitted  as  a  blind  samples.  Two  rinsate  blanks  (5MW02-33C  and 
5FA01-02C)  were  analyzed  for  total  metals  (16  percent  frequency)  and  one  rinsate  blank  (SMW02- 
33CS)  was  analyzed  for  soluble  metals  (14  percent  frequency),  therefore  meeting  frequency  QC 
acceptance  criteria. 
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Calcium  (104  /ug/l),  iron  (2.7  pg/1).  selenium  (1.7  jug/l).  sodium  (42.9  /jg/l),  and  zinc  (3.8  /ig/l)  were 
detected  in  5MW02-33C;  calcium  (148^9/0.  'ton  (iZO/jg/l),  lead  (1.3  ^g/l),  mangariese  (1.0/jg/l). 
selenium  (1.8  pg/l),  sodium  (48.2  pg/l),  and  zinc  (4.4  ^g/l)  were  detected  in  5FA01-02C;  and 
calcium  (111  iron  (13.9 /rg/l).  sodium  (54.8 /ig/l),  and  zinc  (4.4 ^g/l)  were  detected  in 
5MW02-33C.  Except  for  two  iron,  one  lead,  seven  selenium,  and  three  zinc  results,  groundwater 
and  flyash  samples  did  not  require  qualification  due  to  rinsate  blank  contamination.  The  following 
metal  results  were  qualified  as  nondetects  and  flagged  with  a  'U'  as  a  result  of  rinsate  blank 
contamination. 

Iron  results  for; 

•  5MW01-37AS  (14.2  U) 

•  SMW15-10S  (20.9  U) 

Lead  results  for: 

.  SP101-9  (3.2  U) 

Selenium  results  for: 

.  5MW01-37A  (0.64  U) 

.  5MW02-33  (0.64  U) 

.  5MW1 5-10  (1.0  U) 

•  5MW1 6-11  (0.93  U) 

.  SP101-9(0.68U) 

•  SP101-9S  (1.1  U) 

•  SP 102-36  (2.0  U) 

Zinc  results  for; 

.  5MW15-10S  (21.3  U) 

.  5MW16-11S  (16.7  U) 

.  SP101-9S  (11.7  U) 

Field  Duplicates 

Field  duplicate  results  are  used  to  determine  the  precision  of  field  sampling  and  laboratory 
techniques. 

Project  QA  control  limits  for  field  duplicates  allow  ±100  RPD  for  water  samples  with  the  provisional 
control  limit  of  plus  or  minus  the  CRDL  when  concentrations  are  less  than  five  times  the  CRDL 
Qualifiers  are  not  assigned  when  field  duplicate  results  do  not  meet  QC  acceptance  criteria.  Field 
duplicates  should  be  collected  at  a  minimum  frequency  of  five  percent. 

One  groundwater  (5MW01-37)  (7.1  percent  frequency)  was  collected  as  a  blind  duplicate  and 
analyzed  for  total  and  soluble  metals.  One  fly  ash  sample  (5FA02-02A)  (50  percent  frequency) 
was  collected  as  a  blind  field  duplicate  artd  analyzed  for  total  metals.  Therefore,  frequency  QC 
acceptance  criteria  was  met  for  field  duplicate  analysis.  Tables  1  through  3  show  field  duplicate 
RPD  results  for  metal  analyses.  Field  duplicate  results  are  summarized  below. 
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Table  1  summarizes  the  hits  for  the  groundwater  sample  field  duplicates  collected 
at  5MW01  -37  that  were  analyzed  for  total  metals.  Ten  metals  were  detected  In 
one  or  both  samples  analyzed.  RPDs  for  metals  detected  in  both  samples  ranged 
between  0.6  and  42.0  percent,  therefore  field  duplicate  QC  acceptance  criteria  was 
met  by  all  metals  detected  in  both  samples.  Lead  was  detected  in  only  one 
sample,  therefore  an  RPO  could  not  be  calculated. 

•  Table  2  summarizes  the  hits  for  groundwater  sample  field  duplicates  collected  at 
5MW01 -37S  that  were  analyzed  for  soluble  metals.  Twelve  metals  were  detected 
in  one  or  both  samples  an^zed.  RPDs  for  metals  detected  in  both  samples 
ranged  between  0.9  and  73.9  percent,  therefore  field  duplicate  QC  acceptance 
criteria  was  met  by  all  metals  detected  in  both  samples.  Lead,  nickel,  selenium, 
and  zinc  were  detected  in  only  one  sample,  therefore  RPDs  could  not  be 
calculated. 

•  Table  3  summarizes  the  hits  for  flyctsh  sample  field  duplicates  collected  at  SFA02- 
02  that  were  analyzed  for  total  metals.  Twenty  metals  were  detected  in  one  or 
both  samples  analyzed.  RPDs  for  metals  detectea  in  both  samples  ranged 
between  zero  and  57.8  percent,  therefore  field  duplicate  QC  acceptance  criteria 
was  met  by  all  metals  detected  in  both  samples.  Mercury  was  detected  in  only 
one  sample,  therefore  an  RPD  could  not  be  calculated. 

Total  and  Soluble  Meta(s 

5MW01-37.  5MW01-37A  (field  duplicate),  5MW02-33,  5MW02-33C  (rinsate  blank),  5MW15-10, 
5MW16-11,  SP101-9,  and  SP1 02-36  were  analyzed  for  total  and  soluble  metals.  Groundwater 
samples  analyzed  for  total  metals  were  preserved  with  nitric  acid  upon  collection.  Groundwater 
samples  analyzed  for  soluble  metals  were  filtered  upon  collection  with  a  0.45^  filter  and  then 
preserved  with  nitric  acid.  Soluble  metal  concentrations  should  be  less  than  or  equal  to  total 
metal  concentrations. 

In  all  cases,  aluminum  concentrations  showed  a  significant  reduction  in  concentration  as  a  result 
of  sample  filtration;  therefore  indicating  that  aluminum  was  primarily  associated  with  sample 
particulate.  The  remaining  metals  detected  in  each  sample  showed  a  small  concentration 
reduction  or  no  concentration  change  as  a  result  of  sample  filtration;  therefore  indicating  that 
these  metals  are  primarily  dissolved  in  both  sample  fractions.  Tables  4  through  1 1  show  total  and 
soluble  metal  concentration  percent  differences.  The  following  paragraphs  discuss  each  metal 
and  concentrations  trends  as  a  result  of  sample  filtration. 

Aluminum  was  detected  in  5MW02-33,  5MW16-11,  SP101-9,  and  SP1 02-36  and  each  sample 
showed  a  significant  concentration  reduction  as  a  result  of  filtration. 

Calcium  and  sodium  were  detected  in  all  samples  analyzed.  Except  for  equipment  blanks, 
barium,  magnesium,  manganese,  and  potassium  were  detected  in  all  samples  analyzed.  Each  of 
these  metals  showed  a  small  concentration  reduction  or  no  concentration  change  as  a  result  of 
filtration. 

Except  for  equipment  blanks,  copper  was  detected  in  all  samples  analyzed.  For  SMW01-37, 
5MW01-37A,  5MW02-33,  jMW15-10,  and  SP1 02-36  there  was  a  small  concentration  reduction  or 
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no  concentration  change  as  a  result  of  filtration.  Copper  was  not  detected  in  the  soluble  fraction 
of  5MW16-11  and  SP101-9. 

Except  for  equipment  blanks,  vanadium  was  detected  in  all  samples  analyzed.  There  was  a 
significant  concentration  reduction  following  filtration  for  SP101-9.  For  5MW01-37,  5MW01-37A, 
5MW02-33,  5MW15-10,  5MW16-11,  and  SP1 02-36  there  was  a  small  concentration  reduction  or  no 
concentration  change  as  a  result  of  filtration. 

Iron  was  detected  in  all  samples  analyzed.  There  was  a  significant  concentration  reduction  of  iron 
following  filtration  for  SP1 02-36.  Iron  was  detected  in  5MW02-33C,  5MW16-11,  and  SP101-9, 
however  there  was  only  a  small  concentration  reduction  or  no  concentration  change  as  a  result  of 
filtration.  Iron  was  not  detected  in  the  soluble  fraction  of  5MW01  -37,  5MW01  •37A,  5MW02-33,  and 
5MW15-10. 

Arsenic  was  detected  in  five  samples  analyzed.  Arsenic  was  detected  in  5MW15-10,  5MW16-11, 
and  SP101-9,  however  there  was  only  a  small  concentration  reduction  or  no  concentration  change 
as  a  result  of  filtration.  Arsenic  was  not  detected  in  the  soluble  fraction  of  5MW02-33  and 
SP 102-36. 

Selenium  was  detected  in  five  samples  analyzed.  Selenium  weis  detected  in  5MW16-11,  however 
there  was  no  concentration  change  as  a  result  of  filtration.  Selenium  was  only  detected  the 
soluble  fraction  of  SMW01-37A,  5MW02-33,  and  5MW15-10  and  was  not  detected  in  the  soluble 
fraction  of  5MW02-33C. 

Lead  was  detected  in  three  samples  analyzed.  Lead  was  not  detected  in  the  soluble  fraction  of 
5MW01-37  and  SP1 02-36  and  was  only  detected  in  the  soluble  fraaion  of  5MW01-37A. 

Nickel  was  detected  in  three  samples  analyzed.  Nickel  was  not  detected  in  the  soluble  fraction  of 
SP101-9  and  SP1 02-36  and  nickel  was  only  detected  in  the  soluble  fraction  of  5MW01-37A. 

Zinc  was  detected  in  three  samples  analyzed.  Zinc  was  detected  in  5MW02-33C  ,  however  there 
was  no  concentration  change  as  a  result  of  filtration.  Zinc  was  not  detected  in  the  soluble  fraction 
of  5MW15-10  and  SP101-9  and  zinc  was  only  detected  in  the  soluble  fraction  of  5MW01-37A. 

Thallium  was  detected  in  two  samples  analyzed.  Thallium  was  only  detected  in  the  soluble 
fraction  of  5MW15-10  and  was  not  detected  in  the  soluble  fraction  of  5MW02-33. 

Chromium  was  detected  in  SP101-9  only  and  was  not  detected  in  the  soluble  fraction. 
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ELMENDORF  AFB  OPERABLE  UNIT  5 
SAMPLE  AND  DUPLICATE  SAMPLE  RESULTS  FOR  TOTAL  METALS 

UNITS  =ug/l 
ANC31026.H3.80 


Reid  Sample  10  5MW01-37  (Total  Metals) 


Relative 
%  OHferenoe 


Aluminum.  Al 


Antimony,  Sb 


Arsenic,  As 


Barium,  Ba 


Ilium,  Be 


Cadmium,  Cd 


Calcium,  Ca 


Chromium,  Cr 


Cobalt,  Co 


r,  Cu 


Iron,  Fe 


Lead,  Pb 


Magnesium, 


se,  Ki 


Mercury,  H 


NicKel,  Ni 


Potassium,  K 


Selenium,  Se 


Silver,  A 


Sodium,  Na 

11,500 

Thallium.  T1 

0.70 

Vanadium,  Vn 

1.9 

Zinc,  Zn 

6.6 

C  (Concentration)  Qualifier 

"B”  a  Analyte  concentration  is  between  the  instrument  detection  limit  (IDL)  and  the  method  detection  limit. 
’U*  s  Analyte  not  detected. 


Q  Laboratory  Qualifier 

'E*  s  Analyte  is  estimated  because  of  interference. 

’W"  3  Analytical  spike  recovery  was  outside  QC  control  limits. 


Q  Data  Validation  Qualifier 

’J’  3  Analyte  concentrations  is  considered  estimate  because  a  direction  of  bias  could  not  be  determined. 
'K*  3  Analyte  concentrations  is  biased  high,  the  expected  concentration  is  expected  to  be  lower. 

*L*  3  Analyte  concentrations  is  biased  low.  the  expected  concentration  is  expected  to  be  higher. 


Relative  %  Oifferenoe 

N/C  3  Not  calculable 


DP0137T.XLS 


TABLE  2 

ELMENDORF  AFB  OPERABLE  UNIT  5 
SAMPLE  AND  DUPLICATE  SAMPLE  RESULTS  FOR  SOLUBLE  METALS 

UNITS  =  ug/l 
ANC31026.H3.80 


Reid  Sample  10  5MW01-37S  (Soluble  Metals) 


Relative 

%Diffefenoe 


Aluminum,  Al 


Antimony,  Sb 


Arsenic,  As 


Barium,  Ba 


Beryllium,  Be 


Cadmium,  Cd 


Calcium,  Ca 


Chromium,  Cr 


Cobalt,  Co 


Iron,  Fe 


Lead,  Pb 


Magnesium. 


anese,  Mn 


0.10 


9.4 


2,040 


0.68 


2.1 


11. 


0.70 


3 


24.5 


NicKel,  Ni 


Potassium,  K 


Selenium,  Se 


Silver,  A 


Sodium,  Na 


Thallium,  Tl 


Vanadium.  Vn 


Zinc,  Zn 


C  (Concentration)  Qualifier 

’B’  3  Analyte  concentration  is  between  the  instrument  detection  limit  (IDL)  and  the  method  detection  limit. 
’U’  3  Analyte  not  detected. 


Q  Laboratory  Qualifier 

’E'  3  Analyte  is  estimated  because  of  interference. 

'W*  3  Analytical  spike  recovery  was  outside  QC  control  limits. 


Q  Data  Validation  Qualifier 

*J*  3  Analyte  concentrations  is  considered  estimate  because  a  direction  of  bias  could  not  be  determined. 
’K*  3  Analyte  concentrations  is  biased  high,  the  expected  concentration  is  expected  to  be  lower. 

’L"  3  Analyte  concentrations  is  biased  low,  the  expected  concentration  is  expected  to  be  higher. _ 


Relative  %  Difference 

N/C  3  Not  calculable 


N/C 


N/C 


N/C 


-3.37 


N/C 


na: 


-2.04 


N/C 


N/C 


-73.9 


na: 


na: 


-1.69 


-1.88 


na: 


na: 


13.05 


N/C 


na: 


DP0137S.XLS 


TABLES 

ELMENDORF  AFB  OPERABLE  UNfT  5 
SAMPLE  AND  DUPLICATE  SAMPLE  RESULTS  FOR  TOTAL  METALS 

UNITS  s  mg/kg 
ANC31026.H3.80 


Reid  Sample  10  5FA02-02 


Fteiative 

%Dlffefeiioe 


10.1 


1,280 


63.4 


0.05 


22.2 


876 


0.15 


0.62 


531 


0.21 


79.9 


Oil 


Ell 


Mercu 


Nickel,  Ni 


Potassium,  K 


Selenium,  Se 


Silver,  A 


Sodium,  Na 


Thallium,  Tl 


Vanadium.  Vn 


Zinc,  Zn 


C  (Concentration)  Qualifier 

*B”  >  Analyte  concentration  is  between  the  instrument  detection  limit  (IDL)  and  the  method  detection  limit. 
'U*  3  Analyte  not  detected. 


Q  Laboratory  Qualifier 

*E’  a  Analyte  is  estimated  because  of  interference. 

'W  a  Analytical  spike  recovery  was  outside  QC  control  limits. 


Q  Data  Validation  Qualifier 


6, 


13.5 


1. 


91.4 


0.04 


20.4 


838 


0.15 


0.62 


526 


0.21 


71.1 


27.4 


’J*  3  Analyte  concentrations  is  considered  estimate  because  a  direction  of  bias  could  not  be  determined. 
'K*  =  Analyte  concentrations  is  biased  high,  the  expected  concentration  is  expected  to  be  lower. 

•L*  =  Analyte  concentrations  is  biased  low,  the  expected  concentration  is  expected  to  be  higher. _ 

Relative  %  Difference 

N/C  =  Not  calculable  _ 


DP5FA02.XLS 


TABLE  4 

ELMENDORF  AFB  OPERABLE  UNFT  5 
TOTAL  AND  SOLUBLE  METAL  RESULTS 
UNITS  =  ug/l 
ANC31026.H3.80 


Rdd  Sample  10  5MW01-37 


24.100 


IQll 


%  OHferenoa 


Aluminum,  Al 


Antimony,  Sb 


Arsenic.  As 


Barium.  Ba 


Beryllium,  Be 


Cadmium,  Cd 


Calcium.  Ca 


Chromium,  Cr 


Cobalt,  Co 


r,  Cu 


Iron,  Fe 


Lead,  Pb 


Maonesium,  M 


Manganese,  Mn 


Mercury,  H 


Nickel,  Ni 


Potassium,  K 


Selenium,  Se 


Silver,  A 


Sodium.  Na 


Thallium,  T1 


Vanadium.  Vn 


Zinc,  Zn 


C  (Concentration)  Qualifier 

’B’ s  Analyte  concentration  is  between  the  instrument  detection  limit  (IDL)  and  the  method  detection  limit. 
'U*  a  Analyte  not  detected. 


Q  Laboratory  Qualifier 

’E’ s  Analyte  is  estimated  because  of  interference. 

’W”  s  An2Uytical  soike  recovery  was  outside  QC  control  limits. 


Q  Data  Validation  Qualifier 

’J*  =  Analyte  concentrations  is  considered  estimate  because  a  direction  of  bias  could  not  be  determined. 
'K'  =  Analyte  concentrations  is  biased  high,  the  expected  concentration  is  expected  to  be  lower. 

’L*  -  Analyte  concentrations  is  biased  low.  the  expected  concentration  is  expected  to  be  higher. 


%  Difference 

N/C  =  Not  calculable 


1,800 


0.50 


2.1 


11,500 


0.70 


1.9 


6.6 


mi 


317 


0.10 


7.7 


1,790 


0.50 


2.1 


11,400 


0.70 


Dll 

mi 

mi 


5MW0137.XLS 


TABLES 

ELMENDORF  AFB  OPERABLE  UNIT  5 
TOTAL  AND  SOLUBLE  METAL  RESULTS 
UNITS  =  ug/l 
ANC31026.H3.80 


Held  Sample  ID  5MW01-37A 


%Olffaranoe 


Aluminum.  Al 


Antimony,  Sb 


Arsenic,  As 


Barium,  Ba 


Ilium,  Be 


Cadmium,  Cd 


Calcium,  Ca 


Chromium,  Cr 


Cobalt.  Co 


r.  Cu 


Iron,  Fe 


Lead.  Pb 


Magnesium, 


anese,  Mn 


Nickel.  Ni 


Potassium.  K 


Selenium,  Se 


0.10 


9.4 


2,040 


0.68 


2.1 


11. 


0.70 


3. 


24.5 


Sodium,  Na 


Thallium,  Tl 


Vanadium.  Vn 


Zinc,  Zn 


C  (Concentration)  Qualifier 

*B’  =:  Analyte  concentration  is  between  the  instrument  detection  limit  (IDL)  and  the  method  detection  limit. 
’IT  =  Analyte  not  detected. 


Q  Laboratory  Qualifier 

*E’  3  Analyte  is  estimated  because  of  interference. 

’W"  3  Analytical  spike  recovery  was  outside  QC  control  limits. 


Q  Data  Validation  Qualifier 

’J”  3  Analyte  concentrations  is  considered  estimate  because  a  direction  of  bias  could  not  be  determined. 
”K”  3  Analyte  concentrations  is  biased  high,  the  expected  concentration  is  expected  to  be  lower. 

*L”  3  Analyte  concentrations  is  biased  low,  the  expected  concentration  is  expected  to  be  higher. 


%  Difference 

N/C  3  Not  calculable 


5MW0137A.XLS 


TABLES 

EILMENDORF  AFB  OPERABLE  UNIT  5 
TOTAL  AND  SOLUBLE  METAL  RESULTS 
UNITS  -  ug/l 
ANC31026.H3.80 


Field  Sample  ID  SMW02-33 


Analyte 

Total  Metals 

o 

Q 

Soluble  Metals 

B 

%  Differenoe 

n 

■3 

Aluminum,  Al 

58.1 

B 

31.0 

HE 

- 1 

i 

N/C 

Antimony,  Sb 

14.4 

El 

12.1 

a 

N/C 

Arsenic,  As 

1.8 

El 

0.70 

HE 

N/C 

Barium,  Ba 

16.3 

El 

EJ 

15.2 

EJ 

-6.75 

Beryllium,  Be 

0.50 

a 

0.50 

HE 

NC 

Cadmium,  Cd 

1.2 

CO 

1.2 

01 

N/C 

Calcium.  Ca 

84.400 

n 

83,300 

n 

-1.30 

Chromium,  Cr 

3.7 

HE 

■HHKB 

01 

N/C 

Cobalt,  Co 

5.8 

a 

5.8 

01 

NC 

Copper,  Cu 

2.7 

El 

1.1 

-59.3 

Iron.  Fe 

184 

n 

5.1 

01 

NC 

Lead,  Pb 

0.60 

a 

0.60 

01 

na: 

Magnesium,  Mg 

14.400 

-1.37 

Manganese,  Mn 

27.1 

3.9 

B 

-85.6 

Mercury,  Hg 

0.10 

HE 

0.10 

01 

NC 

Nickel.  Ni 

7.7 

im 

7.7 

01 

na: 

Potassium.  K 

1,430 

El 

El 

6.29 

Selenium,  Se 

0.64 

lO 

1.9 

El 

na: 

Silver,  Ag 

Z1 

01 

2.1 

01 

N/C 

Sodium,  Na 

7,820 

n 

7,900 

n 

1.02 

Thallium,  Tl 

1.2 

El 

0.70 

01 

N/C 

Vanadium,  Vn 

El 

1.9 

El 

-36.7 

Zinc.  Zn 

14.4 

01 

12.7 

01 

N/C 

C  (Concentration)  Qualifier 

’B’  =  Analyte  concentration  is  between  the  instrument  detection  limit  (IDL)  and  the  method  detection  limit. 
’U*  =  Analyte  not  detected. _ 

Q  Laboratory  Qualifier 

”E’  =  Analyte  is  estimated  because  of  interference. 

*W  =  Analytical  spike  recovery  was  outside  QC  control  limits. _ 

Q  Data  Validation  Qualifier 

'J*  =  Analyte  concentrations  is  considered  estimate  because  a  direction  of  bias  could  not  be  determined. 
'K*  =  Analyte  concentrations  is  biased  high,  the  expected  concentration  is  expected  to  be  lower. 

•L’  =  Analyte  concentrations  is  biased  low,  the  expected  concentration  is  expected  to  be  higher. _ 

%  Difference 

N/C  =  Not  calculable  _  _ 


5MW0233.XLS 


TABLE? 

ELMENDORF  AFB  OPERABLE  UNIT  5 
TOTAL  AND  SOLUBLE  METAL  RESULTS 
UNITS  sug/t 
ANC31026.H3.80 


Held  Sample  ID  5MW02-33C 


%  Difference 


na: 


na: 


na: 


na: 


6.73 


na; 


na; 


na: 


414.81 


NC 


na: 


na: 


na: 


na: 


na: 


na; 


Nickel.  Ni 


Potassium.  K 


Selenium.  Se 


Silver.  A 


Sodium,  Na 


Thallium,  Tl 


Vanadium,  Vn 


Zinc.  Zn 


C  (Concentration)  Qualifier 

"B*  >  Analyte  concentration  is  between  the  instrument  detection  limit  (IDL)  and  the  method  detection  limit. 
"U*  a  Analyte  not  detected. 


Q  Laboratory  Qualifier 

"E"  >  Analyte  is  estimated  because  of  interference. 

*W”  Analyticai  spike  recovery  was  outside  QC  control  limits. 


Q  Data  Validation  Qualifier 

'J*  3  Analyte  concentrations  is  considered  estimate  because  a  cfirection  of  bias  could  not  be  determined. 
”IC  3  Analyte  concentratk)ns  is  biased  high,  the  expected  concentration  is  expected  to  be  lower. 

’L'  3  Analyte  concentrations  is  biased  low,  the  expected  concentration  is  expected  to  be  higher. 


%  Difference 

N/C  s  Not  calculable 


na: 


15.79 


5MW0233C.XLS 


TABLE  8 

ELMENDORF  AFB  OPERABLE  UNtT  5 
TOTAL  AND  SOLUBLE  METAL  RESULTS 
UNITS  =ug/l 
ANC31026.H3.80 


Reid  Sample  ID  5MW15-10 


Analyte 


Total  Metals 


Soluble  Metals 


%  OMferenoe 


Aluminum.  Ai 


31.0 


U 


31.0 


U 


IM/C 


Antimony,  Sb 


12.1 


U 


12.1 


U 


N/C 


Arsenic.  As 


0.80 


B 


WK 


0.90 


B 


12.5 


Barium,  Ba 


16.8 


B 


EJ 


16.5 


B 


EJ 


Beryllium.  Be 


0.50 


U 


0.50 


U 


Cadmium,  Cd 


1.2 


U 


1.2 


U 


Calcium,  Ca 


86,600 


88,900 


Chromium.  Cr 


3.7 


U 


3.7 


U 


Cobalt,  Co 


5.8 


U 


5.8 


U 


Copper.  Cu 


2.5 


B 


2.3 


B 


Iron,  Fe 


57.0 


B 


20.9 


U 


Lead,  Pb 


0.60 


U 


0.60 


U 


Magnesium.  Mg 


14,400 


14.300 


Manganese.  Mn 


99.0 


94.1 


Mercury,  Hg 


0.10 


U 


0.10 


U 


Nickel.  Ni 


7.7 


U 


7.7 


U 


Potassium.  K 


1,090 


B 


1,130 


B 


Selenium,  Se 


1.0 


U 


2.2 


B 


WL 


Silver.  Ag 


2.1 


U 


2.1 


U 


Sodium.  Na 


6,970 


7.020 


Thallium,  Tl 


0.70 


U 


0.70 


B 


N/C 


Vanadium.  Vn 


3.4 


B 


4.1 


B 


20.6 


Zinc,  Zn 


32.8 


21.3  U 


N/C 


C  (Concentration)  Qualifier 

'B*  s  Analyte  concentration  is  between  the  instrument  detection  limit  (IDL)  and  the  method  detection  limit. 
*U*  =  Analyte  not  detected. _ 


Q  Laboratory  Qualifier 
*E’  3  Analyte  is  estimated  because  of  interference. 

"W  =  Analytical  spike  recovery  was  outside  QC  control  limits. 


Q  Data  Validation  Qualifier 
’J’  3  Analyte  concentrations  is  considered  estimate  because  a  direction  of  bias  could  not  be  determined. 
*K*  =  Analyte  concentrations  is  biased  high,  the  expected  concentration  is  expected  to  be  lower. 

*L’  =  Analyte  concentrations  is  biased  low,  the  expected  concentration  is  expected  to  be  higher. _ 

%  Difference 
N/C  -  Not  calculable 


5MW1510.XLS 
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TABLE  9 

ELMENDORF  AFB  OPERABLE  UNIT  5 
TOTAL  AND  SOLUBLE  METAL  RESULTS 
UNITS  =  ug/l 
ANC31026.H3.80 


Reid  Sample  ID  5MW16-11 

Analyte 

Total  Metals 

B 

Q 

Soluble  Metals 

B 

Q 

%Dlfferenoe 

Aluminum,  Al 

392 

67.8 

01 

-82.7 

Antimony,  Sb 

12.1 

a 

1^1 

[a 

na: 

Arsenic,  As 

2.2 

B 

WK 

mmmmmE 

01 

WK 

36.4 

Barium,  Ba 

116 

UM 

EJ 

103 

01 

EJ 

-11.2 

Beryllium,  Be 

0.50 

[a 

0.50 

[a 

na: 

Cadmium,  Cd 

1.2 

a 

1.2 

a 

na: 

Calcium,  Ca 

93,700 

94,700 

1.07 

Chromium,  Cr 

3.7 

a 

[a 

na: 

Cobalt,  Co 

5.8 

a 

5.8 

HE 

na: 

1.7 

□1 

0.90 

[a 

na: 

Iron,  Fe 

6,160 

5,230 

-15.1 

Lead,  Pb 

0.60 

a 

0.60 

a 

na: 

Magnesium,  Mg 

18.800 

-6.00 

1,630 

-16.0 

Mercuiy,  Hg 

0.10 

a 

0.10 

la 

na: 

Nickel.  Ni 

7.7 

a 

7.7 

[a 

na: 

Potassium.  K 

2.130 

a 

01 

-7.98 

Selenium.  Se 

0.93 

□1 

2.5 

01 

169 

Silver,  Ag 

2.1 

a 

2.1 

[a 

na: 

Sodium,  Na 

9,570 

-4.30 

Thallium,  Tl 

0.70 

a 

0.70 

a 

na: 

Vanadium,  Vn 

6.9 

B 

5.0 

01 

-27.5 

Zinc,  Zn 

a 

16.7 

a 

na: 

C  (Concentration)  Quaiifl 
”B’  =  Analyte  concentratioi 
”U*  =  Analyte  not  detected 

er 

1  is  between  the  instrument  detection  limit  (IDL)  and  the  method  detection  limit. 

Q  Laboratory  Qualifier 

'E*  s  Analyte  is  estimated  because  of  interference. 

*W”  s  Analyticai  spike  recovery  was  outside  QC  control  flmits. 

Q  Data  Validation  Qualifier 

’J*  3  Analyte  concentrations  is  considered  estimate  because  a  dkection  of  bias  could  not  be  determined 
’K*  =  Analyte  concentrations  is  biased  high,  the  expected  concentration  is  expected  to  be  lower. 

'L’ s  Analyte  concentrations  is  biased  low,  the  expected  concentration  is  expected  to  be  higher. 

%  Difference 

N/C  s  Not  calculable 

5MW1611.XLS 


TABLE  10 

ELMENDOFtF  AFB  OPERABLE  UNIT  5 
TOTAL  AND  SOLUBLE  METAL  RESULTS 
UNITS  s  ug/l 
ANC31026.H3.80 


Reid  Sample  ID  SPIOI-9 


Analyte 

Total  Metals 

B 

Q 

Soluble  Metals 

B 

Q 

%  Difference 

n 

Aluminum.  Al 

7.840 

43.9 

El 

-99.44 

Antimony,  Sb 

1Z1 

HE 

12.1 

a 

NC 

Arsenic,  As 

El 

WK 

3.2 

El 

WK 

-40.74 

Barium,  Ba 

110 

EJ 

61.6 

EJ 

-44.00 

Beryllium,  Be 

0.50 

01 

0.50 

HE 

N/C 

Cadmium,  Cd 

1.2 

a 

1.2 

El 

N/C 

Calcium,  Ca 

77,600 

77,800 

n 

0.26 

Chromium,  Cr 

12.5 

■■■■KB 

El 

na: 

Cobalt.  Co 

5.8 

01 

5.8 

El 

na: 

Copper,  Cu 

9.9 

B 

0.90 

El 

na: 

Iron,  Fe 

19,300 

B 

12,600 

n 

-34.72 

Lead,  Pb 

3.20 

□1 

0.60 

El 

na: 

Magnesium.  Mg 

20,200 

-9.41 

4,440 

4280 

•3.60 

Mercury,  Hg 

0.10 

mi 

0.10 

El 

na: 

Nickel.  Ni 

20.8 

a 

7.7 

El 

na: 

Potassium,  K 

2,150 

El 

2,070 

-3.72 

^tenium,  Se 

0.68 

la 

W 

1.1 

El 

na: 

Silver,  Ag 

2.1 

a 

2.1 

El 

na: 

Sodium,  Na 

6,900 

n 

6,790 

n 

-1.59 

Thallium,  Tl 

0.70 

0.70 

El 

na: 

Vanadium,  Vn 

18.7 

El 

KH^HKE 

-84.0 

Zinc,  Zn 

34.1 

□ 

11.7 

El 

N/C 

C  (Concentration)  Qualifier 

*B*  Analyte  concentration  is  between  the  instrument  detection  limit  (IDL)  and  the  method  detection  limit. 

'U*  =  Analyte  not  detected. _ 

Q  Laboratory  Qualifier 

*E*  a  Analyte  is  estimated  because  of  interference. 

•W  =  Analytical  spike  recovery  was  outside  QC  control  limits. _ 

Q  Data  Validation  Qualifier 

'j*  =  Analyte  concentrations  is  considered  estimate  because  a  direction  of  bias  could  not  be  determined. 
’K”  3  Analyte  concentrations  is  biased  high,  the  expected  concentration  is  expected  to  be  lower. 

*L*  =  Analyte  concerrtrations  is  biased  low,  the  expected  concentration  is  expected  to  be  higher. _ 

%  Difference 
N/C  =  Not  calculable 


SP101-9.XLS 


TABLE  11 

ELMENDORF  AFB  OPERABLE  UNIT  5 
TOTAL  AND  SOLUBLE  METAL  RESULTS 
UNITS  =ug/l 
ANC31026.H3.80 


Reid  Sample  ID  SP1 02-36 

Analyte 

Total  Metals 

B 

Q 

Soluble  Metals 

B 

Q 

%  DIfferenoe 

Aluminum.  Al 

1,090 

31.0 

[a 

N/C 

Antimony,  Sb 

12.1 

a 

12.1 

HM 

na: 

Arsenic,  As 

1.7 

UM 

WK 

0.70 

[a 

W 

na: 

Barium,  Ba 

25.9 

la 

EJ 

18.9 

a 

EJ 

-27.0 

Beryllium,  Be 

0.50 

a 

0.50 

HM 

na: 

Cadmium,  Cd 

1.2 

a 

1.2 

[a 

na: 

Calcium,  Ca 

84,800 

-3.09 

Chromium,  Cr 

3.7 

[a 

3.7 

[a 

na: 

Cobalt,  Co 

5.8 

[a 

5.8 

a 

na: 

5.9 

B 

2.3 

B 

-61.0 

Iron.  Fe 

1,840 

78.3 

a 

-95.7 

Lead,  Pb 

0.70 

B 

0.60 

a 

na: 

Magnesium,  Mg 

-3.68 

1,450 

-4.83 

Mercury,  Hg 

0.10 

oa 

0.10 

a 

na: 

Nickel.  Ni 

11.5 

a 

7.7 

a 

na: 

Potassium,  K 

1,330 

a 

a 

1.50 

Selenium,  Se 

^0 

[a 

WL 

a 

na: 

Silver,  Ag 

2.1 

a 

2.1 

a 

na: 

Sodium,  Na 

6,980 

7,120 

2.01 

Thallium,  Tl 

0.70 

[a 

0.70 

a 

na: 

Vanadium,  Vn 

6.1 

B 

2.3 

a 

-62.3 

Zinc,  Zn 

13.1 

[a 

10.7 

a 

na: 

C  (Concentration)  Qualifier 

’B”  =■  Analyte  concentration  is  between  the  instrument  detection  limit  (lOL)  and  the  method  detection  limit. 

'U”  s  Analyte  not  detected. 

Q  Laboratory  Qualifier 

*E’ s  Analyte  is  estimated  because  of  interference. 

"W  »  Analytical  spike  recovery  was  outside  QC  control  limits. 

Q  Data  Validation  Qualifier 

'J*  =  Analyte  concentrations  is  considered  estimate  becEHJse  a  dkection  of  bias  could  not  be  determined. 

*K’  =  Analyte  concentrations  is  biased  high,  the  expected  concentration  is  expected  to  be  lower. 

’L’  >  Analyte  concentratiorts  is  biased  low,  the  expected  concentration  is  expected  to  be  higher. 

%  Difference 

N/C  s  Not  calculable 
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TO: 

Win  Westervelt/CH2M  HILL/ANC 

COPIES: 

Artemis  Antipas/CH2M  HILUSEA 

Susan  Schrader/CH2M  HILUANC 

FROM: 

Page  Birmingham/CH2M  HILUCVO 

Donna  Morgans/CH2M  HILUCVO 

DATE: 

November  23,  1992 

SUBJECT: 

Review  of  Quality  Assurance/Quality  Control 
Laboratory  Analyses  at  Elmendorf  ^r  Force 
Unit  5  (OU-5) 

PROJECT: 

ANC31026.H3.80 

(QA/QC)  Data  for  Offsite 
Base  (AFB),  Operable 


A  data  review  has  been  conducted  on  data  submitted  for  groundwater,  surface 
water,  sediment,  and  soil  samples  collected  for  the  Operable  Unit  five  (OU-5)  reme¬ 
dial  investigation  at  Elmendorf  Air  Force  Base,  Alaska.  Samples  for  this  field  pro¬ 
gram  were  collected  between  May  28  and  September  18,  1992. 

Approximately  10  to  20  percent  of  the  organic,  inorganic,  and  conventional  analy¬ 
ses  were  reviewed  following  the  U.S.  EPA  Functional  Guidelines  for  Evaluating 
Organics  and  Inorganics  Analyses,  where  possible,  reviewing  all  quality  assur¬ 
ance/quality  control  (QA/QC)  data  and  validating  all  of  the  raw  data. 

Q/VQC  data  from  groundwater,  surface  water,  soil,  sediment,  travel  blanks,  rinsate 
blanks,  and  field  blanks  were  reviewed.  The  following  table  lists  the  type  cf  analy¬ 
ses  performed,  together  with  the  respective  number  and  type  of  sample  for  each 
analysis. 
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Number  of 

VOC  Analysis 

Number  of 

Purgeable  VOC  Analysis 

Samples 

EPA  Method  8010 

Samples 

EPA  Method  524.2 

7 

Groundwater  samples 

6 

Groundwater  samples 

9 

Soil  samples 

2 

Field  blanks 

2 

Rinsate  blanks 

6 

Travel  blanks 

Number  of 

Semivolatile  Analysis 

Number  of 

PCB  Analysis 

Samples 

EPA  Method  8270 

Samples 

EPA  Method  8080 

9 

GrourKfwater  samples 

4 

Soil  Samples 

11 

Soil  samples 

2 

Rinsate  blanks 

Number  of 

TMBE/BTEX/Gas  Analysis 

Number  of 

TFH  Gasoline  analysis 

Samples 

EPA  Modified  Method 

Samples 

EPA  Modified  Method  8015/ 

801S/8020/ADEC  AK  101 

ADEC  AK  102 

9 

GrourKlwater  samples 

3 

Groundwater  Samples 

7 

Soil  samples 

1 

Field  blanks 

1 

Rinsate  blanks 

5 

Travel  blanks 

Number  of 

TFH  Diesel  and  JP-4 

Number  of 

Total  Metals  Analysis 

Samples 

Analysis 

Samples 

EPA  Method  6010/7000 

EPA  Modified  Method  8015 

Series 

9 

Groundwater  samples 

12 

Groundwater  samples 

8 

Soil  samples 

10 

Soil  samples 

1 

Rinsate  blanks 

2 

Rinsate  blanks 

Number  of 

Alkalinity  Analysis 

Number  of 

Anion  Analysis* 

Samples 

EPA  Method  310.1 

Samples 

EPA  Method  300.0  and 

310.1 

2 

Groundwater  samples 

3 

Groundwater  samples 

1 

Rinsate  blank 

Number  of 

TOC  Analysis 

Samples 

EPA  Method  9060 

3 

Soil  samples 

1  ‘Anion  analyses  include  carbonate,  bicarbonate,  chloride,  nitrate,  and  sulfate. 

Overall,  the  data  have  met  the  acceptance  criteria  as  outlined  in  the  Elmendorf  AFB 
OU-5  Quality  Assurance  Project  Plan  (QAPP)  and  have  also  met  the  QC  accept¬ 
ance  criteria  as  outlined  in  the  U.S.  EPA  Functional  Guidelines  for  Evaluating 
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Organics  and  Inorganics  Analyses.  All  data  are  considered  usable  for  the  pur¬ 
poses  outlined  in  the  context  of  the  data  quality  objectives. 

The  following  summarizes  the  overall  results  of  the  data  review  for  each  organic 
analytical  method  and  each  QC  parameter  evaluated. 


Organic  Analyses 


Holding  Times 

For  Method  8270  analyses,  except  for  5SE09RX.  5SE09ARX,  and  5SE10RX,  all 
samples  were  analyzed  within  their  respective  holding  time  requirements.  Sample 
results  for  5SE09RX,  5SE09ARX,  and  ^EIORX  were  qualified  as  estimates  and 
flagged  with  a  "J"  for  positive  results,  or  a  "UJ"  for  nondetected  results. 

GC/MS  Tuning 

For  Methods  524.2  and  8270  analyses,  a  GC/MS  tune  was  reported  for  each  12- 
hour  tuning  period  and  ion  abundances  met  QC  acceptance  criteria. 

Initial  Calibration 

For  each  analytical  method,  all  target  compounds  met  initial  calibration  QC  accept¬ 
ance  criteria. 

Continuing  Calibration 

Except  for  several  Method  801 0  and  Method  8270  target  compounds,  all  target 
compound  calibration  curves  met  continuing  calibration  QC  acceptance  criteria. 

Where  continuing  calibrations  exceeded  QC  acceptance  criteria,  no  target  com¬ 
pounds  were  detected  in  the  samples.  Therefore,  no  samples  were  qualified  as  a 
result  of  continuing  calibrations. 

Blanks 

Except  for  the  analyses  listed  below,  all  method,  travel,  field,  and  rinsate  blanks 
were  contamination-free.  Samples  containing  contaminants  were  qualified  as  non- 
detects  and  flagged  with  a  "U". 
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Method  8010  analyses: 

•  Tetrachloroethene  result  for  OU5SE-08  (1 ,400U) 

Method  524.2  analyses: 

•  Methylene  chloride  results  for  5SW01  (1.4U),  5SW01A  (1.6U),  and 
5SW02(1.1U) 

Method  8270  analyses: 

•  N-nItrosodiphenylamine  results  for  OU5SW-07  (10U),  OU5SW-08 
(lOU),  and  OU5SE-07  (540U) 

•  Diethylphthalate  result  for  5WS02  (10U) 

•  Di-n-butylphthalate  results  for  5SE09RX  (420UJ)  and  5SE09ARX 
(420UJ) 

System  Monitoring  Compounds 

Except  for  the  analyses  listed  below,  all  surrogate  spike  recoveries  met  QC  accept* 
ance  criteria.  Analyses  not  meeting  QC  acceptance  criteria  were  qualified  as  esti¬ 
mates  and  flagged  with  a  "J"  for  positive  results,  or  a  "UJ"  for  nondetected  results. 

•  Method  8010  (OU5SE-07) 

•  Method  8080  (5SE05,  5SE04,  and  5SE04A) 

•  Method  8015/8020  (BTEX/TFH  gasoline)  (5MW5-30) 

•  Method  801 5  (TFH  diesel/JP-4)  (5SE1 0,  5SW1 1 ,  and  5SE1 1 ) 

Matrix  Spike/Matrix  Spike  Duplicates 

Except  for  several  matrix  spike  recoveries  and  relative  percent  difference  results,  all 
MS/MSDs  met  QC  acceptance  criteria.  Samples  are  not  qualified  on  the  basis  of 
MS/MSD  results. 

Internal  Standards 

All  area  counts  and  retention  times  met  QC  acceptance  criteria. 
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Target  Compound  Identification 

For  Method  8010  analyses,  except  for  OU5SW-07D,  all  compounds  detected  in 
samples  were  verified  by  a  second  column  confirmation  analysis.  The  tetrachloro- 
ethene  result  for  OU5SW-07D  was  qualified  as  an  estimate  and  flagged  with  a  "J". 

Compound  Quantitation  and  Reported  Detection  Limits 

The  samples  listed  below  required  dilution  to  bring  high  concentrations  of  target 
compounds  into  the  linear  range  of  the  instrument.  The  following  samples  required 
dilution  and  detection  limits  were  increased.  Except  for  VOC,  BTEX/TFH  gasoline, 
and  TFH  diesel/JP-4  results  for  5SE09,  5SE09A,  and  5SE1 0,  all  soil  results  were 
correctly  adjusted  for  percent  moisture. 

Method  8270  analyses: 

•  OU5SE-08  (20-fold  dilution) 

Method  8080  analyses: 

•  OU5SE-07  (2-fold  dilution) 

Method  8015/8020  (BTEX/TFH  gasoline)  analyses: 

•  OU5SE-08  (5-fold  dilution) 

Method  801 5  (JP-4)  analyses: 

•  OU5SE-07  (2-fold  dilution) 

Method  801 5  (TFH  diesel)  analyses: 

•  OU5SE-07  (5-fold  dilution) 

•  OU5SE-08  (5-fold  dilution) 

•  5SE09A  (detection  limit  raised  from  1  /ig/kg  to  3  //g/kg) 

Original  TFH  gasoline  analyses  were  performed  by  all  laboratories  according  to 
modified  EPA  method  8015/8020.  Following  sample  analysis  and  reporting,  it  was 
noticed  that  the  TFH  gasoline  analyses  should  have  been  performed  according  to 
method  AK  101.  The  two  analytical  methods  differ  based  on  the  type  of  calibration 
standard  used.  Method  8015/8020  uses  a  5-point  calibration  using  a  commercially 
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prepared  gasoline  standard;  the  ADEC  AK  101  method  uses  a  5-point  calibration 
using  a  10-component  mix  standard.  The  overall  effect  is  that  a  larger  retention 
time  window  was  used  that  covered  the  major  range  of  gasoline  peaks. 

Sample  results  were  then  recalculated  using  a  newly  established  retention  time 
window.  Recalculation  only  affects  sample  results  reported  above  the  detection 
limit.  Only  results  reported  by  CH2M  HILL  were  recalculated.  It  is  considered  that 
the  technique  used  for  recalculating  the  TFH  gasoline  results  is  highly  reliable; 
therefore,  sample  qualification  was  not  required.  The  following  13  samples  ana¬ 
lyzed  by  CH2M  HILL  required  TFH  gasoline  recalculation,  and  amended  results 
were  reported  by  the  laboratory: 

•  OU5SW-05 

.  OU5SW-08 

•  OU5SE-04 

•  OU5SE-05 

•  OU5SE-06 

.  OU5SE-08 

•  OU5SB11-10 

•  5SB29-04 

•  SP10114 

•  spoil  18 

•  GW-6A38 

.  OU5-MW13S 

•  5MW3-40 

TFH  gasoline  results  reported  by  the  ENSECO  laboratory  did  not  require  qualifi¬ 
cation  because  there  was  no  TFH  gasoline  reported  above  the  detection  limit.  TFH 
gasoline  results  reported  by  Superior  Analytical  could  not  be  recalculated;  there¬ 
fore,  the  following  sample  results,  which  were  reported  above  the  detection  limit, 
were  qualified  as  estimates  and  flagged  with  a  "J": 

•  SL04S12A 

•  SL04S12AA 

•  SL04S12A 

•  SL16S12N 

•  SL16S24N 

Original  TFH  diesel  analyses  were  performed  by  all  laboratories  according  to  modi¬ 
fied  EPA  method  8015.  Following  sample  analysis  and  reporting,  it  was  noticed 
that  the  TFH  diesel  analyses  should  have  been  performed  according  to  ADEC 


10010db2.anc 


MEMORANDUM 

Page  7 

November  23,  1992 


method  AK  102.  The  two  analytical  methods  differ  based  on  the  type  of  calibration 
standard  used.  Method  8015  uses  a  5-point  calibration  using  a  commercially 
prepared  gasoline  standard;  the  ADEC  AK  102  method  uses  a  5-point  calibration 
using  a  10-component  mix  standard.  The  overall  effect  of  using  method  8015 
instead  of  the  ADEC  method  is  that  significant  peaks  were  present  outside  the 
retention  time  window  used  in  the  original  analysis,  but  within  the  ADEC-defined 
retention  time  window. 

TFH  diesel  results  reported  by  CH2M  HILL,  ENSECO,  and  Superior  Analytical 
could  not  be  recalculated  because  the  chromatographic  peaks  of  the  commercial 
diesel  standard  did  not  match  the  peaks  of  the  1 0-component  mix  standard;  con¬ 
sequently,  a  new  retention  time  window  could  not  be  established.  Because  the 
ADEC-defined  retention  time  window  is  larger  than  the  original  retention  time  win¬ 
dow,  it  is  expected  that  the  TFH  diesel  results  are  biased  low.  The  following 
samples  analyzed  by  the  CH2M  HILL  laboratory  are  considered  biased  low  and 
flagged  with  a  “J": 

•  OU5SE-04 

•  OU5SE-06 

•  OU5SE-08 

•  GW-6A38 

•  SP2/60540 

•  5SB29-0 

•  SP10114 

•  5SB29-04 

•  5MW09-7 

•  5MW4-35 

•  5SE-05 

The  following  samples  analyzed  by  the  ENSECO  laboratory  are  considered  biased 
low  and  flagged  with  a  "J": 

•  5SE-09A 

•  5SE-1 1 

The  following  samples  analyzed  by  Superior  Analytical  are  considered  biased  low 
and  flagged  with  an  "L": 

•  SL04S12A 

•  SL04S12AA 

•  SL04S12N 
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.  SL04S12NA 

•  SL04S12ND 

•  SL04S12A 

.  SL04S12N 

•  SL20S24A 

•  SL19S12A 

•  SL29S12N 

•  SL16S12N 

•  SL16S24N 

•  SL19S12N 

Tentative  Identified  Compounds  (TiCs) 

All  sample  TICs  met  QC  acceptance  criteria.  Samples  OU5SE-07,  OU5SE-08, 
5SB19-10.  5SB19-52.  5SB01-10.  5SB21-10.  5SB21-25,  5SB21-48,  5WS01.  5WS01A, 
5WS02.  5MW16A-14.  5MW5-30.  5SE09ARX.  5SE09RX,  and  5SE10RX  each  con¬ 
tained  TICs  that  were  detected  in  the  method  blank  as  well  as  the  sample;  these 
TIC  results  were  rejected  and  flagged  with  an  "R".  All  TICs  detected  are  con¬ 
sidered  estimate  concentrations  and  flagged  with  a  "JN'*. 

System  Performance 

Chromatograms  and  instrument  performance  for  each  sample  analysis  were  con¬ 
sidered  acceptable. 


Inorganic  and  Conventional  Parameter  Analyses 

The  following  summarizes  the  overall  results  of  the  data  review  for  each  inorganic 
analytical  method  and  each  QC  parameter  evaluated.  All  sample  results  were 
qualified  in  accordance  with  the  criteria  outlined  in  the  functional  guidelines. 

Holding  Times 

Fui  metals  and  conventional  parameters,  all  samples  were  analyzed  within  their 
respective  holding  time  requirements.  Therefore,  all  samples  met  holding  time  QC 
acceptance  criteria. 
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Calibration  Check 

All  initial  and  continuing  calibrations  met  QC  acceptance  criteria. 

Blanks 

Except  for  three  aluminum,  two  iron,  three  mercury,  five  potassium,  four  selenium, 
and  two  zinc  results,  samples  did  not  require  qualification  as  a  result  of  blank  con¬ 
tamination.  The  following  sample  results  were  qualified  as  nondetects  and  flagged 
with  a  "U"  as  a  result  of  preparation  blank  contamination. 

Aluminum  results: 

•  5SW03  (67.4U) 

.  5SW02  (109U) 

.  5SW03A  (59.8U) 

Iron  results: 

•  5SW03A-S  (10.7U) 

•  5SW03-S  (12.6U) 

Mercury  results: 

•  5SB21-10  (0.09U) 

•  5SB21-25  (0.07U) 

•  5SB21-48  (0.08U) 

Potassium  results: 

•  5SW03-S  (571U) 

•  5SW03  (47.0U) 

.  5SW03A  (509U) 

5SW02  (376U) 

•  5SW03A-S  (454U) 
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Selenium  results: 

•  OU5SE-07  (0.22U) 

•  OU5SE-08  (0.25U) 

•  5SW03  (0.78U) 

•  5SW02  (0.69U) 

Zinc  results: 

.  5SW03-S  (12.4U) 

•  5SW03A-S  (4.6U) 

ICP  Interference  Check  Samples 

All  ICP  interference  check  sample  recoveries  met  QC  acceptance  criteria. 

Laboratory  Control  Samples  (LCS) 

All  LCS  recoveries  met  QC  acceptance  criteria. 

Laboratory  Duplicates 

All  duplicate  results  met  QC  acceptance  criteria. 

Matrix  Spikes 

Except  for  one  lead  and  two  manganese  matrix  spike  recoveries,  all  matrix  spike 
recoveries  met  QC  acceptance  criteria.  The  lead  results  for  OU5SE-07  and 
OU5SE-08  and  the  manganese  results  for  5SB01-25,  5SB21-10,  5SB21-25,  5SB21- 
35,  and  5SB21-48  were  qualified  as  biased  low  and  flagged  with  an  "L".  The  man¬ 
ganese  results  for  QU5SE-07  and  OU5SE-08  were  qualified  as  biased  high  and 
flagged  with  a  "K'. 

Analytical  Spike  Recoveries 

Except  for  four  selenium  and  three  thallium  analytical  spike  recoveries,  all  analytical 
spike  recoveries  met  QC  acceptance  criteria.  The  selenium  results  for  5SB21-10, 
5SB21-25,  5SB21-35,  and  5SB21-48  and  the  thallium  results  for  OU5SE-07, 
OU5SE-08,  and  5SB21-48  were  qualified  as  biased  low  and  flagged  with  an  "L". 


10010db2.anc 


MEMORANDUM 

Page  1 1 

November  23,  1992 


ICP  Serial  Dilution 

Except  for  three  barium,  one  calcium,  and  two  zinc,  all  serial  dilutions  met  QC 
acceptance  criteria.  The  following  sample  results  not  meeting  QC  acceptance 
criteria  were  qualified  as  estimates  and  flagged  with  a  "J”  for  positive  results. 

Barium  results: 

•  OU5SW-07 

•  OU5SW-07S 

•  OU5SW-08 

•  OU5SW-08C 

•  OU5SW-08S 

•  5SB12-8C 

•  5SW03 

•  5SW03-S 

•  *5SW03A 

•  5SW03A-S 

•  5SW02 

Calcium  results: 

•  OU5SE-07 

•  OU5SE-08 


Zinc  results: 


•  OU5SE-07 

•  OU5SE-08 

•  5SB01-25 

•  5SB21-10 

•  5SB21-25 

•  5SB21-35 

•  5SB21-48 

Sample  Result  Verification 

All  sample  results  and  detection  limits  were  calculated  correctly.  All  soil  results 
were  correctly  adjusted  for  percent  moisture. 
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The  attached  sections  provide  complete  validation  results  on  a  batch  basis,  for 
each  medium. 
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Field  Duplicate  Results 


Seven  water  samples  (12  percent  frequency)  arKi  six  soil  samples  (9  percertt  frequency)  were 
cdlected  and  analyzed  as  blind  field  duplicates.  Project  qualfty  assurance  (QA)  coitrol  Umits  for 
field  duplicates  aUow  ±100  relative  percent  dWerence  (RPD)  for  water  and  soil  samples  wtth  the 
provisional  control  limit  of  plus  or  minus  the  contract-required  detection  limit  (CROL)  when 
concentrations  are  less  th^  five  times  the  CROL  There  are  no  specific  review  crtteria  used  to 
compare  field  sample  resutt  comparability.  Field  duplicate  results  are  used  to  determine  the 
precision  of  field  sampling  and  laboratory  techniques.  Qualifiers  are  not  assigned  when  field 
duplicate  results  do  not  meet  QC  acceptance  criteria 

Field  duplicates  5SW03,  SWS01,  SSE03,  SSE04.  and  5SB29-0  were  analyzed  for  the  full  suite  of 
analytical  parameters.  5MW7-40,  SMW6-35,  and  5SE09  were  analyzed  for  organic  parameters. 
NS30215  was  analyzed  for  BTEX,  TFH  gasoline,  TFH  diesel,  and  JP-4.  S6W4A-S  was  analyzed  for 
semivolatile  organic  compounds.  SL04S12A  and  SL04S12N  were  analyzed  for  metals  and 
conventional  parameters.  Tables  1  through  11  show  field  duplicate  RPD  results  for  organic,  metal, 
and  conventional  parameters  that  were  detected  in  one  or  both  of  the  samples  analyzed. 

Field  duplicate  results  for  samples  collected  are  summarized  below. 

•  Table  1  summarizes  the  hits  for  the  surface  water  sample  field  duplicates  collected 
at  5SW03.  Twelve  total  metals,  eight  dissolved  metals,  and  alkalinity  were 
detected  in  one  or  both  samples.  RPDs  for  metals  detected  in  both  samples 
ranged  between  0.5  and  128  percent  Except  for  alkalinity  and  manganese,  ail 
metals  met  the  project  quality  control  (QC)  acceptance  criteria  of  ±100  RPD  for 
field  precision.  The  manganese  RPD  met  the  provisional  QC  acceptance  criteria  of 
plus  or  minus  the  CRDL  The  RPD  for  alkalinity  was  130  percent,  which  exceeded 
the  QC  acceptance  criteria  All  total  metals  concentrations  were  greater  than 
dissolved  metals  concentrations. 

•  Table  2  summarizes  the  hits  for  the  surface  water  sample  field  duplicates  collected 
at  5SW03.  Seven  total  metals,  seven  dissolved  metals,  and  alkalinity  were 
detected  in  one  or  both  samples.  RPDs  for  metals  detected  in  both  samples  and 
alkalinity  ranged  between  0.7  and  11.6  percent;  therefore,  all  parameters  detected 
met  the  project  QC  acceptance  criteria  of  ±100  RPD  for  field  precision.  All  total 
metals  concentrations  were  the  same  or  slightly  greater  than  dissolved  metals 
concentrations. 

•  Table  3  summarizes  the  hits  for  the  groundwater  sample  field  duplicates  collected 
at  SWS01.  Five  total  metals,  alkalinity,  bicarbonate,  carbonate,  chloride,  and 
sulfate  were  detected  in  one  or  both  samples.  RPDs  for  metals  and  conventional 
parameters  detected  in  both  samples  ranged  between  zero  and  10.9  percent; 
therefore,  all  parameters  detected  met  the  project  QC  acceptance  criteria  of  ±100 
RPD  for  field  precision. 

•  Table  4  summarizes  the  hits  for  the  soil  sample  field  duplicates  collected  at  SE03. 
Bis(2-ethylhexyl)phthalate  and  20  total  metals  were  detected  in  one  or  both 
samples.  RPDs  for  metals  detected  in  both  samples  ranged  between  0.7  and  28.9 
percent;  therefore,  all  parameters  detected  met  the  project  QC  acceptance  criteria 
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of  ±100  RPO  for  field  predsioa  Bis<2-etfTylhexy0phfiiaiafe  was  detected  in  only 
one  sample;  therefore,  RPO  codd  not  calculated. 


Table  5  summarizes  the  hits  for  the  soil  sample  field  duplicates  collected  at  SSE04. 
Bis(2-ethyttiexy0phthalate  arxl  19  total  metals  were  detected  in  one  or  botti 
samples.  RPOs  for  metals  detected  in  both  samples  ranged  between  zero  arxl 
36.2  percent;  therefore,  afl  parameters  detected  met  the  project  QC  acceptance 
criteria  of  ±100  RPO  for  field  prectsioa 

Table  6  summarizes  the  hits  for  the  sol  sample  field  duplicates  collected  at 
5SB29-0.  Nineteen  semivolatile  organic  compounds,  TFH  (fiesel,  and  20  total 
metals  were  detected  in  one  or  both  san^iles.  RPOs  for  semivolatiles  and  metals 
detected  in  both  samples  ranged  between  4.6  arxl  182  percent  Except  for  bis(2- 
ethylhexyOphthalate,  all  semivolatiles  (phenanthrene,  fluoranthene,  arxJ  pyrene) 
detected  exceeded  the  project  QC  acceptaiXM  criteria  of  ±100  RPO  for  field 
precision.  Except  for  lead,  all  metals  detected  met  the  QC  acceptance  criteria  for 
±100  percent  for  field  precision.  TFH  diesel  was  detected  in  oriy  one  sample; 
therefore,  an  RPO  could  not  be  calculated. 


Table  7  summarizes  the  hits  for  the  groundwater  sample  field  duplicates  collected 
at  SMW7-40.  Trichloroethene  and  1,1,2,2-tetrachloroethane  were  detected  in  both 
samples.  RPOs  for  these  VOCs  ranged  between  2.5  arxl  14.3  percent;  therefore, 
both  VOCs  detected  met  the  project  QC  acceptarx:e  criteria  of  ±100  RPO  for  field 
precision. 


Table  8  summarizes  the  hits  for  the  groundwater  sample  field  duplicates  collected 
at  SMW6^.  Trichloroethene,  toluene,  ethylbenzene,  total  xylenes,  and  bis(2- 
ethylhexyOphthalate  were  detected  in  one  or  both  samples.  RPOs  for  these 
parameters  ranged  between  3.3  and  25.0  percent;  therefore,  all  parameters 
detected  met  the  project  QC  acceptance  criteria  of  ±100  RPO  for  field  precision. 


Table  9  summarizes  the  hits  for  the  soil  sample  field  duplicates  collected  at 
SL04S12A.  Eighteen  total  metals,  three  water  soluble  metals,  four  ammonium 
acetate  extractable  metals,  phosphate,  TKN,  conductivity,  and  TOC  were  detected 
in  one  or  both  samples.  RPOs  for  ail  parameters  detected  in  both  samples  ranged 
between  zero  and  40  percent;  therefore,  ail  parameters  detected  met  the  project 
QC  acceptance  criteria  of  ±100  RPO  for  field  precision. 


Table  10  summarizes  the  hits  for  the  soil  sample  field  duplicates  collected  at 
SL04S12N.  Seventeen  total  metals,  three  water  soluble  metals,  four  ammonium 
acetate  extractable  metals,  phosphate,  TKN,  conductivity,  and  TOC  were  detected 
in  one  or  both  samples.  RPOs  for  all  parameters  detected  in  both  samples  ranged 
between  zero  and  78.9  percent;  therefore,  ail  parameters  detected  met  the  project 
QC  acceptance  criteria  of  ±100  RPO  for  field  precision. 

Table  11  summarizes  the  hits  for  the  soil  sample  field  duplicates  collected  at 
5SE09.  Phenol  and  JP-4  were  detected  in  one  or  both  samples.  The  RPO  for 
phenol  was  32.3  percent;  therefore,  all  parameters  detected  met  the  project  QC 
acceptance  criteria  of  ±100  RPO  for  field  precision.  JP-4  was  detected  in  only  one 
sample;  therefore,  an  RPO  could  not  be  calculated. 
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TABLE  1 .  Fl«ld  Duplicate  Results  for  5SW03  on  30  May  92 


Compounds 

Sample  ResuH 
(P9/1) 

Duplicate 

Result 

(pg/0 

Relative 

Percent 

Difference 

1  Total  Metals  | 

Aluminum 

315 

557 

55.5 

Arsenic 

0.70 

13.3 

Barium 

16.2 

13.0 

21.9 

Calcium 

27.400 

18,300 

39.8 

Copper 

1.4 

1.6 

13.3 

Iron 

562 

835 

39.1 

Lead 

0.70 

0.60  U 

N/C 

Magnesium 

4.010 

2,920 

31.5 

Manganese 

189 

90.1 

70.6 

Potassium 

559 

468 

17.7 

Sodium 

2,170 

2,160 

0.46 

Vanadium 

2.0 

Z8 

33.3 

1  Dissolveo  Metals  | 

Barium 

4.0 

3.8 

5.1  1 

Calcium 

14.500 

19,300 

28.4  1 

Iron 

26.4 

54.3 

69.1  1 

Magnesium 

2.250 

2,890 

24.9 

Manganese 

16.2 

73.9 

128 

Potassium 

391 

285 

31.4 

Sodium 

1.580 

2,180 

31.9 

Vanadium 

1.3 

1.3  U 

N/C 

Akalinity  (mg/I) 

138 

40 

110 

N/C  =  Not  Calculable 

U  =  Nondetected  result 
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TABLE  2.  Field  Duplicate  Results  for  SSW03  on  27  Aug  92 


Compounds 

Sample  Result 
(ri9/l) 

Duplicate 

Result 

(A4/0 

Relative  1 

Percent  I 

Difference  | 

1  Total  Metals  | 

Barium 

9.0 

9.3 

3.3 

Calcium 

24,400 

24,700 

1.2 

Copper 

1.0U 

130 

N/C 

Magnesium 

3,600 

3,660 

1.7 

Manganese 

47.9 

48.2 

0.62 

Sodium 

2,360 

2,390 

1.3 

Zinc 

2.2U 

79.9 

N/C 

1  Dissolved  Metals  || 

Barium 

8.8 

8.8 

0.0 

Calcium 

24,600 

24,400 

0.82 

Copper 

1.7 

0.90U 

N/C 

Magnesium 

3,640 

3,620 

0.55 

Manganese 

44.1 

43.8 

0.68 

Sodium 

2,650 

2,360 

11.6 

Akalinity  (mg/0 

60 

57 

5.1 

N/C  =  Not  Calculable 

U  =  Nondetected  result 
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TABLE  3.  Field  DupUcete  Results  for  5WS01  on  1  Sep  92  | 

Compounds 

Sample  Result 
(pg/0 

Dupllcste 

Result 

(14/0 

Relative 

Percent 

Difference 

Total  Metals 

Calcium 

10,500 

10,400 

0.96 

Iron 

118 

129 

8.9 

Magnesium 

6,330 

6,300 

0.48 

Potassium 

1,990 

1,800 

10.0 

Sodium 

41,900 

41,600 

0.72 

Conventional  Parameters  (mg/0 

Alkalinity 

141 

127 

10.4 

Bicartxinate 

165 

148 

10.9 

Cart)onate 

3.6 

3.6 

Cloride 

3.63 

3.64 

0.28 

Sulfate 

13.7 

13.7 

0.0 

N/C  =  Not  Calculable 

U  =  Nondetected  result 
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TABLE  4.  Field  Duplicate  Results  for  5SE03  on  30  May  92  | 

Compounds 

Sample  Result 

(pg/kg) 

Duplicate 

Result 

(pg/kg) 

Relative 

Percent 

Difference 

1  Semivolatile  Organic  Compounds  | 

1  bis(2-Ethylhexy0phthalate 

57 

520U 

_ ^ _ 1 

1  Total  Metals  (mg/kg)  | 

Aluminum 

18.000 

16,500 

8.7 

Arsenic 

5.6 

5.8 

1.8 

Barium 

90.3 

80.4 

11.6 

Beryllium 

0.73 

0.64 

13.1 

Cadmium 

1.8 

1.9 

5.4 

Calcium 

7,510 

5,930 

23.5 

Chromium 

40 

38.2 

4.6 

Cobalt 

13.3 

11.8 

12.0 

Copper 

29.4 

27.7 

6.0 

Iron 

33,100 

32,400 

2.1 

Lead 

5.8 

6.1 

5.0 

Magnesium 

10,100 

10,200 

1.0 

Manganese 

787 

710 

10.3 

Nickel 

40.9 

40.6 

0.74 

Potassium 

1,080 

808 

28.9 

Selenium 

0.22 

0.12  U 

N/C 

Silver 

0.84 

1.6 

6Z3 

Sodium 

433 

364 

17.3 

Vanadium 

70.5 

60.5 

15.3 

Zinc 

79.1 

76.3 

3.6 

N/C  =  Not  Calculable 

U  =  Nondetected  result 
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TABLE  S.  Field  Duplicate  Results  for  5SE04  on  29  Aug  92 


Compounds 

Sample  Result 
OiQ/kg) 

Duplicate 

Result 

Oig/kg) 

r - 

Relative 

Percent 

Difference 

]  Semivolatile  Organic  Compounds  | 

]  Bis(2-ethylhexyl)phthalate 

1.300U 

210 

_ _ 1 

1  Total  Metals  (mg/kg)  | 

Aluminum 

9,580 

13,400 

33.2  1 

Arsenic 

38.1 

29.4 

25.8  1 

Barium 

441 

366 

18.6  1 

Cadmium 

1.7 

2.4 

34.1  1 

Calcium 

12,000 

12,000 

0.0 

Chromium 

23.5 

28.6 

19.6 

Cobalt 

23.7 

22.4 

5.6 

Copper 

26.3 

27.6 

4.8 

Iron 

69,300 

67,200 

3.1 

Lead 

24.5 

22.9 

6.8 

Magnesium 

5,390 

7,050 

26.7 

Manganese 

37,900 

29,300 

25.6 

Mercury 

0.11U 

0.10 

N/C 

Nickel 

71.5 

61.5 

15.0 

Potassium 

634 

914 

36.2 

Silver 

5.6 

4.7 

17.5 

Sodium 

609 

521 

15.6 

Vanadium 

39.5 

54.5 

31.9 

Zinc 

108 

102 

5.7 

N/C  =  Not  Calculable 

U  =  Nondetected  result 
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TABLE  6.  Field  Duplicate  Results  for  5SB29-0  on  4  Sep  92 


1  Compounds 

Sample 

Result 

(/4/k9) 

Duplicate 

Result 

O^g/kg) 

Relative 

Percent 

Difference 

1  Semivolatile  Organic  Compounds  | 

1  Napthalene 

380U 

110 

N/C 

I  2-Methylnaphthaiene 

380U 

50 

N/C 

1  Acenaphthene 

380U 

120 

N/C 

1  Dibenzofuran 

380U 

93 

N/C 

1  Fluorene 

380U 

140 

N/C 

1  Phenanthrene 

39 

830 

182 

1  Anthracene 

380U 

150 

N/C 

Carbazde 

380U 

83 

N/C 

Fluoranthene 

840 

172 

Pyrene 

67 

170 

Benzo(a)  anthracene 

380U 

350 

N/C 

Chrysene 

380U 

410 

N/C 

Bis(2-ethylhexy0phthalate 

49 

39 

22.7 

Benzo(b)fluoranthene 

380U 

260 

N/C 

Benzo(k)fiuoranthene 

43 

310 

151 

Benzo(a)pyrene 

380U 

330 

N/C 

ldeno(1  ,^3-cd)  pyrene 

380U 

160 

N/C 

Dibenz(a,h)anthracene 

380U 

40 

N/C 

Benzo(g,h,Operylene 

380U 

330 

N/C 

TFH  Diesel  (mg/kg) 

6.1 

4.6U 

N/C 

1  Metals  (mg/kg)  | 

Aluminum 

16,000 

9,360 

52.4 

Arsenic 

6.3 

5.2 

19.1 

Barium 

125 

283 

77.5 

Cadmium 

1.5 

1.3 

14.3 

Calcium 

6,770 

4,850 

33.0 

Chromium 

29.0 

23.4 

21.4 

Cobalt 

11.6 

7.3 

45.5 

Copper 

33.3 

22.3 

39.6 

Iron 

30,900 

17,300 

56.4 

Lead 

23.9 

193 

156 

Magnesium 

9,080 

5,340 

51.9  1 

Manganese 

612 

400 

41.9  1 

mercury 

0.05 

18.2  1 

Nickel 

31.2 

24.9 

22.5 

Potassium 

662 

468 

34.3 

Selenium 

0.1 1U 

0.16 

N/C 

Silver 

0.60 

0.48U 

N/C 

Sodium 

259 

22 

15.4 

Vanadium 

83.3 

37.2 

76.5 

Zinc 

63.5 

66.5 

4.6 

N/C  =  Not  Calculable 

U  =  Nondetected  result 
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TABLE  7.  Field  Duplicate  Results  for  SMW7-40  on  1  Sep  92 


Compounds 

Sample  Result 
(pg/i) 

Duplicate 

Result 

Relative 

Percent 

Difference 

VOCs 

Trichloroethene 

13 

15 

14.3 

1 ,1 ,2,2-tetrachloroethane 

8.0 

8.2 

2.5 

N/C  =  Not  Calculable 
U  =  Nondetected  result 


TABLE  8.  Field  Duplicate  Results  for  SMW6-35  on  3  Sep  92  | 

Duplicate 

Relative 

Sample  Result 

Result 

Percent 

Compounds 

(pg/i) 

Difference 

Purgeable  VOCs  | 

Trichloroethene 

52 

54 

3.8  1 

Toluene 

1.4 

1.2 

15.4  1 

Ethylbenzene 

0.67 

0.60 

11.0  1 

Tot^  Xylenes 

2.7 

25.0  1 

Semivolatile  Organic  Compounds  | 

Bis(2-ethylhexyl)phthaiate 

10U 

1 

N/C 

TFH  gasoline  (mg/0 

92 

89 

3.3 

N/C  =  Not  Calculable  I 

U  =  Nondetected  result  | 

I  TABLE  9.  Field  Duplicate  Results  for  SL04S12A  on  4  Sep  92  | 

Duplicate 

R^atlve 

Sample  Rmiuit 

Result 

Percent 

Compounds 

(mg/kg) 

(mg/kg) 

Difference 

Ethylbenzene 

200 

390 

64.4 

Total  Xylenes 

3.100 

8,400 

92.2 

TFH  Gasoline 

310 

670 

73.5 

TFH  Diesel 

83 

151 

58.1 

1  Metals  1 

Aluminum 

14,000 

11,800 

17.1 

Arsenic 

7.4 

8.1 

9.0 

Barium 

75.6 

89.9 

17.3 

Cadmium 

1.5 

1.5 

0.0 

Calcium 

5,400 

5,760 

6.5 

Chromium 

24.9 

2Z0 

12.4 

Cobalt 

9.8 

9.4 

4.2 

Copper 

21.7 

21.3 

1.9 

Iron 

29,300 

27,900 

4.9 

Lead 

23.0 

27.3 

17.1 

Magnesium 

6,840 

5,550 

20.8 

Manganese 

2,240 

3,190 

35.0 

Mercury 

0.09 

0.06 

40.0 

Nickel 

25.7 

24.9 

3.2 

Potassium 

536 

361 

39.0 

Silver 

0.76 

0.68 

11.1 

Vanadium 

44.8 

38.0 

16.4  1 

Zinc 

53.9 

49.4 

1 

1  Water  Soluble  Metals  (meq/IOOg)  | 

Calcium 

0.28 

0.26 

7.4  1 

Magnesium 

0.12 

0.11 

8.7  1 

Sodium 

0.06 

0.05 

18.2  1 

1  Ammonium  Acetate  Extractable  Metals  (meq/100g)  | 

Calcium 

10.3 

8.9 

14.6  1 

Magnesium 

1.42 

1.21 

16.0  1 

Potassium 

0.14 

0.12 

15.4  1 

Sodium 

0.27 

0.24 

11.8  1 

I  Conventional  Parameters  | 

Electrical  conductivity 

0.73 

0.65 

11.6 

(mmhos/cm) 

Phosphate 

16 

17 

6.1 

Total  kjeidahl  nitrogen 

1,900 

1,770 

7.1 

Ammonia 

9.04 

11.8 

26.5 

Total  organic  carbon 

35,300 

44,100 

22.2 

N/C  =  Not  Calculable 

U  =  Nondetected  result 
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TABLE  10.  Field  Duplicate  Results  for  SL04S12N  on  4  Sep  92 


Compounds 

Sample  Result 
(mg/kg) 

Duplicate 

Result 

(mg/kg) 

TFH  Diesel 

10 

9 

Metals 

Aluminum 

18,400 

16,700 

Barium 

87.1 

84.2 

Cadmium 

1.6 

1.5 

Calcium 

6,800 

4,420 

Chromium 

35.4 

31.9 

Cobalt 

12.5 

10.8 

Copper 

26.6 

24.1 

Iron 

27,900 

26,300 

Lead 

10.2 

8.0 

Magnesium 

8,850 

8,200 

Manganese 

444 

430 

Mercury 

0.04 

0.05 

Nickel 

34.1 

35.5 

Potassium 

720 

565 

Silver 

0.49 

0.70 

Vanadium 

66.4 

55.4 

Zinc 

56.9 

54.6 

Water  Soluble  Metals  (meq/100g) 

Calcium 

0.04 

0.04 

Magnesium 

0.02 

0.02 

Sodium 

0.02 

0.02 

I  Ammonium  Extractable  Metals  (meq/IOOg) 

Calcium 

Z5 

2.7 

Magnesium 

0.61 

0.66 

Potassium 

0.12 

0.13 

Sodium 

0.17 

0.17 

Conventional  Parameters 


Electrical  conductivity 

(mmhos/cm) 

Phosphate 

Total  kjeidahl  nitrogen 
AmnrK)nia 


Total  organic  carbon 


14,400 


N/C  =  Not  Calculable 
U  =  Nondetected  result 


15,400 


Relative 

Percent 

Difference 


10010f27.anc 


H-lt 


TABLE  11.  Field  Duplicate  Results  for  5SE09  on  3  Sep  92 


Compounds 

Sample  Result 

(pg/kg) 

Duplicate 

Result 

(pg/kg) 

Relative 

Percent 

Difference 

Semivolatile  Organic  Compounds  | 

Phenol 

52 

72 

32.3 

JP-4  (mg/kg) 

1.0U 

1.1 

N/C 
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DATA  VALIDATION  SUMMARIES 


Volatile  Organic  Compounds 
(EPA  Method  8010) 
Surface  Water/Sediment 
Batch  33061 


Surface  water  and  sediment  samples  5SE07,  5SW07,  5SW070,  5SE08,  5SE08C, 
and  5SW08  were  validated  from  analytical  batch  33061 .  following  criteria  outlined  in 
the  U.S.  EPA  Functional  Guidelines  for  Evaluating  Organic  Analyses. 

I.  Holding  Times 

Ail  samples  were  analyzed  within  14  days,  therefore  all  samples  met  holding  time 
QC  acceptance  criteria. 

III.  Initial  Calibration 

Five-point  calibration  curves  were  generated  for  all  target  compounds.  The  corre¬ 
lation  determination  factor  (R^  for  this  calibration  curve  was  within  the  QC  control 
limit  of  0.9025.  Therefore,  the  target  compound  calibration  curve  met  initial  cali¬ 
bration  QC  acceptance  criteria. 

iV.  Continuing  Calibration 

Except  for  several  target  compounds,  the  percent  difference  for  all  compounds 
were  within  the  QC  control  limits  of  20  percent  or  the  method  specified  limit, 
thereby  meeting  continuing  calibration  QC  acceptance  criteria.  Target  compounds 
that  did  not  meet  QC  acceptance  criteria  are  listed  in  Table  1. 

Where  continuing  calibrations  exceeded  QC  acceptance  criteria,  no  target  com¬ 
pounds  were  detected  in  the  samples.  Therefore,  no  samples  were  qualified  as  a 
result  of  continuing  calibrations. 

V.  Blanks 

Except  for  chloroform  and  tetrachloroettiene,  the  method,  travel,  and  rinsate  blanks 
associated  with  this  analytical  batch  were  free  of  contaminants,  thereby  meeting 
QC  acceptance  criteria.  Chloroform  was  detected  in  rinsate  blank,  5SE08C,  at  a 
concentration  of  52  ^/L.  No  samples  were  qualified  as  a  result  of  chloroform 
contamination.  Tetrachloroethene  was  detected  in  travel  blank,  5SW07D,  at  a 
concentration  of  6.2  ^jg/L.  The  tetrachloroethene  result  for  5SE08  (1 ,400  U)  was 
qualified  as  a  nondetect  and  flagged  with  a  "U." 
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1 _ _ 1 

1  Compound 

Percent  Difference  | 

1  Continuing  Calibration  (6/16/92  1345  GC-2  HECD)  | 

1  chkMomethane 

-75.21  1 

]  Continuing  Calibration  (6/17/92  1605  GC-2  HECD)  | 

1  chloromethane 

-85.86  1 

Continuing  Calibration  (6/18/92  0638  GC-1  HECD) 


tetrachlorothene 
chioroethane 
methylene  chloride 
chloroform 
1 , 1 , 1 -trichloroethane 

1 .2- dichlorDpropane 
bromodichloromethane 

1 . 1 .2- trichloroethane 


Continuing  Calibration  (6/18/92  1346  GC-1  HECD) 


1  bromodichloromethane 

-41.22  1 

1  Continuing  Calibration  (6/18/92  0918  GC-2  HECD)  | 

chloromethane 

-85.78 

1,1-dichloroethene 

+23.66 

tetrachloroethene 

+32.31 

-•-25.47 

+26.01 

+25.36 

+31.76 

+31.35 

+26.09 

-32.95 

+22.18 


VI.  System  Monitoring  Compounds  (Surrogates) 

Except  for  5SE07,  all  surrogate  spike  recoveries  were  within  QC  control  limits  of  60 
to  130  percent  for  water  samples  and  80  to  130  percent  for  sediment  samples, 
thereby  meeting  QC  acceptance  criteria.  Because  holding  times  were  exceeded, 
this  sample  was  not  reanalyzed  to  verify  the  surrogate  recovery.  Therefore,  all 
results  for  5SE07  were  qualified  as  estimates  and  flagged  with  a  "J"  for  positive 
results,  a  "UJ"  for  nondetected  results. 

XI.  Target  Compound  Identification 

Except  for  compounds  detected  in  5SW07D,  all  compounds  detected  in  samples 
were  verified  with  a  second  column  confirmation  analysis.  Therefore,  target  com¬ 
pound  identification  QC  acceptance  criteria  were  met  for  the  majority  of  samples. 
Target  compounds  were  reported  only  when  retention  times  were  within  their 
specified  windows.  For  5SW07D,  tetrachloroethene  was  qualified  as  an  estimate 
and  flagged  with  a  "J." 
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Xil.  Compound  Quantitation  and  Reported  Detection  Limits 


All  sample  results  were  calcxilated  correctly,  thereby  meeting  comp>ouncl  quantita¬ 
tion  acceptance  criteria.  All  sample  results  and  detection  limits  were  reported  cor¬ 
rectly  and  all  results  were  correctly  adjusted  for  percent  moisture  and  dilution  fac¬ 
tors.  Sample  5SE08  required  a  500-fold  dilution  and  sample  5SE08C  required  a 
10-fold  dilution  to  bring  high  concentrations  of  target  compounds  into  the  linear 
range  of  the  instrument. 


XV.  System  Performance 

Chromatograms  from  each  sample  analysis  and  instrument  performance  were  con¬ 
sidered  acceptable. 
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Semivolatile  Organic  Compounds 
(EPA  Method  8270) 

Surface  Water/Sediment 
Batch  33061 

Surface  water  and  sediment  samples  5SW07.  5SE07.  5SW08.  5SE08,  5SE08C, 
5SW07  MS/MSD,  and  5SE07  MS/MSD  were  validated  from  analytical  batch  33061 , 
following  criteria  outlined  in  the  U.S.  EPA  Functional  Guidelines  for  Evaluating 
Organic  Analyses. 

I.  Holding  Times 

All  water  samples  were  extracted  within  7  days;  all  sediment  samples  were 
extracted  within  1 4  days.  All  samples  were  analyzed  within  40  days.  Therefore,  all 
samples  met  extraction  and  analys.s  holding  time  QC  acceptance  criteria. 

II.  GC/MS  Tuning 

GC/MS  tuning  was  performed  for  every  12-hour  period.  Each  GC/MS  tune  met  ion 
abundance  QC  acceptance  criteria. 

III.  Initial  Calibration 

All  initial  calibration  average  relative  response  factors  (RRFs)  and  percent  relative 
standard  deviations  (RSDs)  met  QC  acceptance  criteria.  Therefore,  all  initial  cali- 
b  ration  rnet  QC  acceptance  criteria. 

IV.  Continuing  Calibration 

Except  for  several  target  compounds,  all  continuing  calibration  RRFs  and  percent 
differences  met  continuing  calibration  QC  acceptance  criteria.  Compounds  that 
did  not  meet  QC  acceptance  criteria  are  listed  ir:  Table  2. 

According  to  the  CLP  functional  guidelines,  all  compounds  with  continuing  calibra¬ 
tion  percentage  differences  greater  than  25  percent  should  be  qualified  as  esti¬ 
mates  and  positive  results  flagged  with  a  "J."  Compounds  that  exceeded  calibra¬ 
tion  criteria  were  not  detected  In  any  of  the  samples  analyzed;  therefore,  no 
samples  were  qualified. 
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1  Table  2  | 

I  Compound 

Percent  Difference  | 

1  Continuing  Calibration  (7/4/92  1239)  | 

4-chloroanHine 

-1-37.8 

3-nitroaniline 

-hSZI 

2,4-<jinitrophenol 

-1-46.9 

4-nitrophenoi 

-1-39.3 

4-nitroaniline 

-1-51.2 

hexachlorobenzene 

-30.7 

pyrene 

-39.3 

di-n-octylphthalate 

•34.0 

benzo(k)fluoranthene 

-28.2 

I  Continuing  Calibration  (7/8/92  1054)  | 

4-chloroaniline 

-1-49.9 

3-nitroaniline 

•f42.1 

2.4-dinitrophenol 

-1-52.6 

4-nitroaniline 

+4Z0 

4,6-dinitro-2-methylphenol 

+36.2 

1  Continuing  Calibration  (7/12/92  1109)  | 

3-nitroaniline 

-51.4 

4-nitropherK)i 

-29.7 

Carbazole 

-26.1 

Di-n-octyphthalate 

-30.4 

2, 4,  etribromophenol 

•28.2 

1  Continuing  Calibration  (7/13/92  0626)  | 

2,4-dichlorophenol 

+29.9 

4-chloroaniline 

+32.8 

4-methylnaplthalene 

+28.5 

3-nitroaniline 

+26.1 

2,4-dinitrophenol 

+28.5 

4-nitrophenol 

+41.0 

pentachkxophenol 

+37.8 

3,3'-dichlorobenzidine 

+33.2 

V.  Blanks 

Except  for  n-nitrosodiphenylamine,  the  method  and  rinsate  blanks  associated  with 
this  analytical  batch  were  contamination  free.  N-nitrosodiphenylamine  was 
detected  in  two  method  blanks  and  one  rinsate  blank  associated  with  these 
samples.  N-nitrosodiphenylamine  was  detected  in  SBLKW  (June  11)  at  a  concen¬ 
tration  of  2  A^g/L;  SBLKS  (June  13)  at  a  concentration  of  71  /ig/kg;  and  rinsate 
blank  (5SE08C)  at  a  concentration  of  2  /^g/L.  N-nitrosodiphenylamine  results  for 
the  following  samples  were  qualified  as  nondetected  and  flagged  with  "U": 
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•  5SW07  (10U) 

•  5SW08  (10U) 

•  5SE07  (540U) 

VI.  System  Monitoring  Compounds  (Surrogates) 

Except  for  5SE06  and  5SW02,  all  surrogate  spike  recoveries  were  within  the  CLP 
QC  control  limits,  thereby  meeting  QC  acceptance  criteria.  Sample  5SE06  con¬ 
tained  2.4,6-tribromophenol  above  QC  control  limits  and  5SW02  contained 
1 ,2-dichloroben2ene-d4  above  QC  control  limits.  According  to  the  CLP  functional 
guidelines,  samples  are  qualified  when  two  or  more  surrogate  spike  recoveries  are 
outside  QC  control  limits.  Therefore,  no  sample  results  were  qualified. 

VII.  Matrix  SpIke/MatrIx  Spike  Duplicate 

All  MS/MSD  recoveries  were  within  the  CLP  QC  control  limits,  thereby  meeting  QC 
acceptance  criteria  for  accuracy.  Except  for  one  RPD,  all  RPDs  were  within  the 
CLP  QC  control  limits,  thereby  meeting  QC  acceptance  criteria  for  precision.  For 
5SE07  MS/MSD,  the  acenaphthene  RPO  (24  percent)  was  outside  the  RPD  control 
limit  of  19  percent.  According  to  the  CLP  functional  guidelines,  samples  are  not 
qualified  on  the  basis  of  MS/MSD  results. 

X.  Internal  Standards 

All  area  counts  and  retention  times  were  within  the  CLP  QC  control  limits.  There¬ 
fore,  all  samples  met  QC  acceptance  criteria  for  internal  standards. 

XI.  Target  Compound  Identification 

All  target  compound  RRTs  were  within  0.06  units  of  the  standard  RRT.  All  target 
compound  mass  spectra  matched  standard  mass  spectra  and  met  QC  acceptance 
criteria.  Therefore,  all  samples  met  target  compound  identification  QC  acceptance 
criteria. 

XII.  Compound  Quantitation  and  Reported  Detection  Limits 

All  sample  results  were  calculated  using  the  correct  internal  standard,  quantitation 
ion,  and  relative  response  factor.  Therefore,  all  samples  met  compound  quantita¬ 
tion  QC  acceptance  criteria.  All  sample  results  and  detection  limits  were  correctly 
adjusted  for  percent  moisture  and  dilution  factors.  Sample  5SE08  required  a 
20-fold  dilution  to  bring  high  concentrations  of  target  compounds  into  the  linear 
range  of  the  instrument. 
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Xlli.  Tentatively  Identified  Compounds  (TICs) 

All  sample  TICs  met  QC  acceptance  criteria.  A  library  search  was  conducted  for 
each  sample  results  reported  on  Form  I.  Sample  mass  spectra  for  each  TIC  identi¬ 
fied  matched  standard  mass  spectra.  When  sample  mass  spectra  did  not  match 
standard  mass  spectra,  the  TIC  was  designated  as  an  "unknown."  Samples  5SE07 
and  5SE08  contained  three  TICs  that  were  also  detected  in  the  method  blanks; 
these  TICs  were  rejected  and  flagged  with  an  "R."  All  TICs  detected  are 
considered  estimated  concentrations  and  flagged  with  a  "JN.“ 

XV.  System  Performance 

Chromatograms  and  mass  spectra  from  each  sample  analysis  and  instrument  per¬ 
formance  were  considered  acceptable. 
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Polychlorinated  Biphenyls 
(EPA  Method  8080) 

Sediment  Samples 
Batch  33061 

Sediment  sample  5SE07  was  validated  from  analytical  batch  33061 ,  following  cri¬ 
teria  outlined  in  the  U.S.  EPA  Functional  Guidelines  for  Evaluating  Organic 
Analyses. 

I.  Holding  Times 

This  sample  was  extracted  within  14  days  and  analyzed  within  40  days,  tfiereby 
meeting  extraction  and  analysis  holding  time  QC  acceptance  criteria. 

III.  Initial  Calibration 

All  percent  RSDs  were  within  the  QC  control  limits  of  ±30  percent,  thereby  meeting 
initial  calibration  QC  acceptance  criteria. 

iV.  Continuing  Calibration 

All  percent  differences  were  within  the  control  limit  of  ±15  percent,  thereby  meeting 
continuing  calibration  QC  acceptance  criteria. 

V.  Blanks 

The  method  blank  associated  with  this  analytical  batch  was  free  of  contaminants, 
thereby  meeting  QC  acceptance  criteria. 

VI.  System  Monitoring  Compounds  (Surrogates) 

All  samples  were  spiked  with  tetrachloro-m-xylene  and  decachlorobiphenyl  as  sur¬ 
rogate  compounds  prior  to  analysis.  All  surrogate  spike  recoveries  were  within  QC 
control  limits  of  60  to  150  percent,  thereby  meeting  QC  acceptance  criteria. 

Xi.  Target  Compound  Identification 

The  presence  of  Aroclor  1260  was  verified  by  a  second  column  confirmation  analy¬ 
sis  and  by  comparing  the  sample  chromatogram  with  a  standard  chromatogram  of 
Aroclor  1 260.  Therefore,  this  sample  met  target  compound  identification  QC 
acceptance  criteria. 
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XII.  Compound  Quantitation  and  Reported  Detection  Limits 

Sample  results  were  calculated  correctly,  thereby  meeting  compound  quantitation 
acceptance  criteria.  All  sample  results  and  detection  limits  were  reported  correctly 
and  correctly  adjusted  for  percent  moisture  and  dilution  factors.  Sample  5SE07 
required  a  2-fold  dilution  to  bring  high  concentrations  of  target  compounds  into  the 
linear  range  of  the  instrument. 

XV.  System  Performance 

Chromatograms  from  each  sample  analysis  and  instrument  performance  were 
considered  acceptable. 
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BTEX  and  TFH  Gasoline 

(EPA  Modified  Method  801 5/8020/ADEC  AK  101) 

Surface  Water/Sediment 
Batch  33061 

Surface  water  and  sediment  samples  5SE07.  5SW07,  5SW07D.  5SE08,  5SE08C, 
and  5SW08  were  validated  from  analytical  batch  33061 ,  following  criteria  outlined  in 
the  U.S.  EPA  Functional  Guidelines  for  Evaluating  Organic  Analyses. 

i.  Holding  Times 

All  water  samples  were  analyzed  within  1 4  days.  All  sediment  samples  were 
extracted  and  analyzed  within  14  days.  Therefore,  all  samples  met  holding  time 
QC  acceptance  criteria. 

III.  Initial  Calibration 

All  percent  RSDs  were  within  the  control  limit  of  ±30  percent,  thereby  meeting 
initial  calibration  QC  acceptance  criteria. 

IV.  Continuing  Calibration 

All  percent  differences  were  within  the  QC  control  limit  of  ±15  percent,  thereby 
meeting  continuing  calibration  QC  acceptance  criteria. 

V.  Bianks 

The  method,  rinsate,  and  travel  blanks  associated  with  this  analytical  batch  were 
free  of  contaminants,  thereby  meeting  QC  acceptance  criteria. 

Vi.  System  Monitoring  Compounds  (Surrogates) 

All  surrogate  spike  recoveries  were  within  QC  control  limits  of  80  to  1 20  percent, 
thereby  meeting  QC  acceptance  criteria. 

Xi.  Target  Compound  identification 

For  BTEX  analyses,  compounds  detected  were  verified  by  a  second  column  confir¬ 
mation  analysis.  Therefore,  BTEX  analyses  met  target  compound  identification  QC 
acceptance  criteria.  TFH  gasoline  analyses  do  not  require  second  column  confir¬ 
mation. 


10010DC4J\NC 


10 


XII.  Compound  Quantitation  and  Reported  Detection  Limits 

Sample  results  were  calculated  coaectty,  thereby  meeting  compound  quantitation 
acceptance  criteria.  All  sample  results  and  detection  limits  were  reported  correctly 
and  all  results  were  correctly  adjusted  for  percent  moisture  and  dilution  factors. 
Sample  5SE08  required  a  5-fold  dilution  to  bring  high  concentrations  of  target 
compounds  into  the  linear  range  of  the  instrument. 

All  TFH  gasoline  analyses  were  calculated  incorrectly  because  Metiiod  8015/8020 
was  used  instead  of  ADEC  Method  AK  101.  the  retention  time  window  and  type  of 
calibration  standard  used  for  Method  8015/8020  differed  when  compared  to  the 
ADEC  method.  The  retention  time  window  was  larger  for  the  ERA  mettiod  and 
included  the  major  range  of  gasoline  peaks  when  compared  to  the  ADEC  stand¬ 
ards.  A  new  retention  time  window  was  established  that  included  peaks  similar  to 
standards  used  for  both  methods.  TFH-gasoline  recalculations  affected  results 
reported  above  the  detection  limit  only.  Only  OU5SE-08  was  recalculated  from  this 
analytical  batch  using  the  new  retention  time  window.  No  sample  results  required 
qualification  based  on  recalculation. 

XV.  System  Performance 

Chromatograms  from  each  sample  analysis  and  instrument  performance  were 
considered  acceptable. 
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TFH  Diesel  and  JP-4 

(EPA  Modified  Method  8015/ADEC  Method  AK  102) 
Surface  Water/Sediment 
Batch  33061 

Surface  water  and  sediment  samples  5SE07,  5SW07,  5SE08,  5SW08,  5SW08C, 
5SE07  MS/MSD,  and  5SW07  MS/MSO  were  validated  from  analytical  batch  33061 , 
following  criteria  outlined  in  the  U.S.  EPA  Functional  Guidelines  for  Evaluating 
Organic  Analyses. 

i.  Holding  Times 

All  samples  were  extracted  and  analyzed  within  14  days.  Therefore,  all  samples 
met  holding  time  QC  acceptance  criteria. 

III.  Initial  Calibration 

All  percent  RSDs  were  within  the  QC  control  limit  of  ±30  percent,  thereby  meeting 
initial  calibration  QC  acceptance  criteria. 

IV.  Continuing  Calibration 

All  percent  differences  were  within  the  QC  control  limit  of  ±15  percent,  thereby 
meeting  continuing  calibration  QC  acceptance  criteria. 

V.  Blanks 

The  method  and  travel  blanks  associated  with  this  analytical  batch  were  free  of 
contaminants,  thereby  meeting  QC  acceptance  criteria. 

VI.  System  Monitoring  Compounds  (Surrogates) 

All  surrogate  spike  recoveries  were  within  QC  control  limits  of  50  to  1 50  percent, 
thereby  meeting  QC  acceptance  criteria. 

VII.  Matrix  Spike/Matrix  Spike  Duplicates 

For  JP-4  analyses,  MS/MSD  recoveries  and  RPD  for  sediment  analyses  could  not 
be  determined  because  spiking  compounds  were  diluted  from  the  matrix. 

MS/MSD  recoveries  for  water  analysis  of  JP-4  were  below  the  QC  acceptance 
criteria  of  60  to  120  percent  recovery.  The  RPD  for  water  analysis  of  JP-4  met  the 
QC  acceptance  criteria  of  ±20  RPD. 
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For  diesel  analyses.  MS/MSD  recovery  for  sediment  analyses  met  the  QC  accep¬ 
tance  criteria  of  60  to  120  percent.  The  RPD  for  sediment  analyses  exceeded  the 
QC  acceptance  criteria  of  ±20  RPD.  The  MS/MSD  recoveries  for  water  analysis  of 
diesel  was  below  the  QC  acceptance  criteria  of  60  to  120  percent  recovery.  The 
RPD  for  water  analyses  of  diesel  exceeded  the  QC  acceptance  criteria  of 
±20  RPD. 

According  to  the  CLP  functional  guidelines,  samples  are  not  qualified  on  the  basis 
of  MS/MSD  results,  therefore  no  samples  were  qualified. 

XI.  Target  Compound  identification 

Target  compounds  were  reported  when  retention  times  were  within  the  specified 
windows  and  when  chromatograms  matched  standard  fingerprint  pattern  associ¬ 
ated  with  diesel  or  JP-4.  Therefore,  all  JP-4  analyses  met  target  compound  identifi¬ 
cation  QC  acceptance  criteria. 

All  TFH  diesel  analyses  were  calculated  incorrectly  because  Method  801 5  was 
used  instead  of  ADEC  Method  AK  102.  The  retention  time  window  and  type  of 
calibration  standards  used  differed  when  compared  to  the  ADEC  method.  TFH 
diesel  results  could  not  be  recalculated  because  the  chromatographic  peaks  from 
Method  8015  and  the  ADEC  method  did  not  match;  consequently,  a  new  retention 
time  window  could  not  be  established.  Because  the  ADEC-defined  retention  time 
window  is  larger  than  the  original  retention  time,  it  is  expected  that  TFH  diesel 
results  are  biased  low.  This  only  affects  results  reported  above  the  detection  limit. 
Therefore,  OU5SE-08  was  qualified  as  biased  low  and  flagged  with  a  "J". 


XII.  Compound  Quantitation  and  Reported  Detection  Limits 

Sample  results  were  calculated  correctly,  thereby  meeting  compound  quantitation 
acceptance  criteria.  All  sample  results  and  detection  limits  were  reported  correctly 
and  all  results  were  correctly  adjusted  for  percent  moisture  and  dilution  factors. 
Diesel  results  for  samples  5SE07  and  5SE08  required  a  5-fold  dilution  and  JP-4 
results  for  sample  5SE07  required  a  2-fold  dilution  to  bring  high  concentrations  of 
target  compounds  into  the  linear  range  of  the  instrument. 

XV.  System  Performance 

Chromatograms  for  each  sample  analysis  and  instrument  performance  were  con¬ 
sidered  acceptable. 
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Metals 

(EPA  Methods  6010  and  7000  Series) 

Surface  Water/Sediment 
Batch  33061 

Surface  water  and  sediment  samples  5SE07,  5SW07,  5SW07S,  5SE08.  5SW08, 
5SW08C,  and  5SW08S  were  validated  from  analytical  batch  33061 ,  following  cri¬ 
teria  outlined  in  the  U.S.  EPA  Functional  Guidelines  for  Evaluating  Inorganic  Analy¬ 
ses. 

I.  Holding  Times 

Mercury  analyses  were  performed  within  28  days  and  all  other  metals  were  per¬ 
formed  within  6  months.  Therefore,  all  samples  met  holding  time  QC  acceptance 
criteria. 

II.  Calibration  Check 

Each  instrument  was  calibrated  at  the  correct  frequency  and  with  the  proper  num¬ 
ber  of  blanks  and  standards  for  each  element.  All  initial  and  continuing  calibration 
recoveries  were  within  QC  control  limits  of  90  to  110  percent.  Therefore,  all  cali¬ 
brations  met  QC  acceptance  criteria. 

III.  Preparation  and  Rinsate  Blanks 

Twelve  different  elements  were  detected  in  the  preparation  blank.  However,  blank 
contaminant  concentrations  were  below  the  contract  required  detection  limit 
(CRDL). 

Seven  different  elements  were  detected  in  the  rinsate  blank  associated  with  these 
samples.  However,  contaminant  concentrations  were  below  CRDL. 

Except  for  two  selenium  results,  no  samples  required  qualification  as  a  result  of 
blank  contamination.  The  following  selenium  results  were  qualified  as  nondetected 
and  flagged  with  a  "U"  as  a  result  of  preparation  blank  contamination: 

•  5SE07  (0.22U) 

•  5SE08  {0.25U) 

IV.  ICP  Interference  Check  Samples 

All  ICP  interference  check  sample  recoveries  were  within  QC  control  limits  of  80  to 
120  percent,  thereby  meeting  QC  acceptance  criteria. 
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V.  Laboratory  Control  Sample  (LCS) 

All  LCS  recoveries  were  within  QC  control  limits  of  80  to  120  percent,  thereby 
meeting  QC  acceptance  criteria. 

VI.  Duplicates 

All  duplicate  results  were  within  the  QC  control  limits  of  ±20  RPD  for  water 
samples  and  ±35  RPD  for  sediment  samples,  thereby  meeting  QC  acceptance 
criteria. 

VII.  Matrix  Spike  Sample  Analysis 

For  water  samples,  matrix  spike  recoveries  were  within  the  QC  control  limits  of  75 
to  1 25  percent,  thereby  meeting  QC  acceptance  criteria.  For  sediment  samples, 
except  for  lead  and  manganese,  all  matrix  spike  recoveries  were  within  the  QC 
control  limits  of  75  to  125  percent,  thereby  meeting  QC  acceptance  criteria.  The 
matrix  spike  recovery  for  lead  (54.0  percent)  was  below  the  QC  control  limits, 
therefore  lead  results  were  qualified  as  biased  low  and  flagged  with  an  "L": 

•  5SE07  (10.8L) 

•  5SE08  (22.9L) 

The  matrix  spike  recovery  for  manganese  (154.5  percent)  was  above  the  QC  con¬ 
trol  limits,  therefore  manganese  results  were  qualified  as  biased  high  and  flagged 
with  a  "K"; 


•  5SE07  (905K) 

•  5SE08  (650K) 

VIII.  Furnace  Atomic  Absorption  QC  (Analytical  Spikes) 

Except  for  two  thallium  spike  recoveries,  all  furnace  analytical  spike  recoveries 
were  within  the  QC  control  limits  of  85  to  1 15  percent,  thereby  meeting  QC  accep¬ 
tance  criteria.  Thallium  analytical  spike  recoveries  for  5SE07  (81 .4  percent)  and 
5SE08  (83.5  percent)  were  below  QC  acceptance  criteria.  Thallium  results  for 
5SE07  (0.26BL)  and  5SE08  (0.23UL)  were  qualified  as  biased  low  and  flagged  with 
an  "L"  for  detected  results,  a  "UL"  for  nondetected  results. 

IX.  ICP  Serial  Dilution 

For  water  analyses,  except  for  barium,  all  serial  dilutions  met  QC  acceptance  cri¬ 
teria.  The  following  barium  results  were  qualified  as  estimates  and  flagged  with  a 
"J"  for  positive  results: 
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.  5SW07  (200BJ) 

.  5SW07S  (160BJ) 

.  5SW08  (123BJ) 

•  5SW08C  (0.65BJ) 

•  5SW08S  {28.0BJ) 

For  sediment  analyses,  except  for  calcium  and  zinc,  all  serial  dilutions  met  the  QC 
acceptance  criteria  of  ±10  percent  difference.  The  following  calcium  results  were 
qualified  as  estimates  and  flagged  with  a  "J“  for  positive  results; 

•  5SE07  (6340J) 

•  5SE08  (5140J) 

The  following  zinc  results  were  qualified  as  estimates  and  flagged  with  a  "J"; 

•  5SE07  (36.8J) 

•  5SE08  (77.2J) 

X.  Sample  Result  Verification 

All  sample  results  were  calculated  correctly,  thereby  meeting  compound  quantita¬ 
tion  acceptance  criteria.  All  sample  results  and  detection  limits  were  correctly 
adjusted  for  percent  moisture. 
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General  Chemistry-Alkalinity 
(EPA  Method  310.1) 

Surface  Water/Sediment 
Batch  33061 

Surface  water  samples  5SW07,  5SW08.  and  sediment  sample  5SE08C  were  vali¬ 
dated  from  analytical  batch  33061 ,  following  criteria  outlined  in  the  U.S.  EPA  Func¬ 
tional  Guidelines  for  Evaluating  inorganic  Analyses. 

I.  Holding  Times 

All  samples  were  analyzed  within  14  days,  therefore  all  samples  met  holding  time 
QC  acceptance  criteria. 

II.  Initial  and  Continuing  Calibration 

All  initial  and  continuing  calibration  recoveries  were  within  QC  control  limits  of  80  to 
120  percent,  '  reby  meeting  QC  acceptance  criteria. 

V.  Laboratory  Control  Sample 

LCS  results  were  within  QC  control  limits  of  80  to  120  percent,  thereby  meeting  QC 
acceptance  criteria. 

VI.  Duplicates 

All  duplicate  results  were  within  the  QC  control  limits  of  ±20  RPD,  thereby  meeting 
QC  acceptance  criteria. 
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Semivolatile  Organic  Compounds 
(EPA  Method  8270) 

Soil  and  Ground  iA^ater 
Batch  33605 

Soil  and  water  samples  5SB19-52,  5SB19-10.  and  5SB08-20C  were  validated  from 
analytical  batch  33^5,  following  the  criteria  outlined  in  the  U.S.  EPA  Functional 
Guidelines  for  Evaluating  Organic  Analyses. 

I.  Holding  Times 

All  water  samples  were  extracted  within  7  days;  ail  soil  samples  were  extracted 
within  1 4  days.  All  samples  were  analyzed  within  40  days.  Therefore,  all  samples 
met  extraction  and  analysis  holding  time  QC  acceptance  criter-a. 

li.  GC/MS  Tuning 

GC/MS  tuning  was  performed  for  every  12-hour  period.  Each  GC/MS  tune  met  ion 
abundance  QC  acceptance  criteria. 

iii.  Initiai  Calibration 

All  initial  calibration  average  relative  response  factors  (RRFs)  and  percent  relative 
standard  deviations  (RSDs)  met  QC  acceptance  criteria.  Therefore,  all  initial  cali¬ 
bration  met  QC  acceptance  criteria. 

iV.  Continuing  Caiibration 

Except  for  several  target  compounds,  all  continuing  calibration  RRFs  and  percent 
differences  met  continuing  caiibration  QC  acceptance  criteria.  Compounds  that 
did  not  meet  QC  acceptance  criteria  are  listed  in  Table  3. 
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Table  3  | 

I  Compound 

Percent  Difference  | 

I  Continuing  Calibration  (8/21/92  1534)  | 

naphthalene 

-30.8 

hexachlorocyclopentadiene 

-39.3 

acenaphthylene 

-25.1 

3-nitroaniline 

-54.5 

4-nitrophenol 

-43.1 

pentachlorophenol 

+36.0 

3,3'-dichlorobenzidine 

-44.4 

1  Continuing  Calibration  (8/24/92  1432)  | 

hexachlorobutadiene 

-37.5 

hexachlorocyclopentadiene 

-42.1 

4-chlorophenyl-phenylether 

-32.2 

According  to  the  CLP  functional  guidelines,  all  compounds  with  continuing  calibra¬ 
tion  percentage  differences  greater  than  25  percent  should  be  qualified  as  esti¬ 
mates  and  positive  results  flagged  with  a  “J."  Compounds  that  exceeded  calibra¬ 
tion  criteria  were  not  detected  in  any  of  the  samples  analyzed,  therefore  no 
samples  were  qualified. 

V.  Blanks 

All  method  and  rinsate  blanks  associated  with  these  samples  were  free  of  contami¬ 
nants,  thereby  meeting  QC  acceptance  criteria. 

VI.  System  Monitoring  Compounds  (Surrogates) 

All  surrogate  spike  recoveries  were  within  the  CLP  QC  control  limits,  thereby  meet¬ 
ing  QC  acceptance  criteria. 

X.  Internai  Standards 

All  area  counts  and  retention  times  were  within  the  CLP  QC  control  limits.  There¬ 
fore,  all  samples  met  QC  acceptance  criteria  for  internal  standards. 

Xi.  Target  Compound  Identification 

All  target  compound  relative  retention  times  (RRTs)  were  within  0.06  units  of  the 
standard  RRT.  All  target  compound  mass  spectra  matched  standard  mass  spectra 
and  met  QC  acceptance  criteria.  Therefore,  all  samples  met  target  compound 
identification  QC  acceptance  criteria. 
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XII.  Compound  Quantitation  and  Reported  Detection  Limits 

All  sample  results  were  calculated  using  the  correct  internal  standard,  quantitation 
ion,  and  relative  response  factor.  Therefore,  all  samples  met  compound  quantita¬ 
tion  QC  acceptance  criteria.  All  sample  results  and  detection  limits  were  reported 
correctly  and  all  results  were  correctly  adjusted  for  percent  moisture. 

XIII.  Tentatively  Identified  Compounds  (TICs) 

All  sample  TICs  met  QC  acceptance  o'iteria.  A  library  search  was  conducted  for 
each  sample  result  reported  on  Form  I.  Sample  spectra  for  each  TIC  identified 
matched  standard  mass  spectra.  When  sample  mass  spectra  did  not  match  stan¬ 
dard  mass  spectra,  the  TIC  was  designated  as  an  "unknown."  Samples  5SB19-10 
and  5SB19-52  contained  TICs  that  were  also  detected  in  the  method  blanks;  these 
TICs  were  rejected  and  flagged  with  an  "R."  All  TICs  detected  are  considered  esti¬ 
mated  concentrations  and  flagged  with  a  "JN." 

XV.  System  Performance 

Chromatograms  and  mass  spectra  from  each  sample  analysis  and  instrument  per¬ 
formance  were  considered  acceptable. 
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Volatile  Organic  Compounds 
(EPA  Method  8010) 

Soil 

Batch  33632 

Soil  samples  5SB01-10.  5SB01-45D.  5SB21-10.  5SB21-25.  5SB21-48.  and  5SB21- 
25  MS/MSD  were  validated  from  analytical  batch  33632,  following  criteria  outlined 
in  the  U.S.  EPA  Functional  Guidelines  for  Evaluating  Organic  Analyses. 

I.  Holding  Times 

All  samples  were  analyzed  within  14  days,  therefore  all  samples  met  holding  time 
QC  acceptance  criteria. 

III.  Initial  Calibration 

All  percent  relative  standard  deviations  (RSDs)  were  within  the  QC  control  limits  of 
±30  percent,  thereby  meeting  initial  calibration  QC  acceptance  criteria. 

iV.  Continuing  Calibration 

Except  for  several  target  compounds,  the  continuing  calibration  concentration  for 
all  compounds  were  within  the  method  specified  QC  control  limits,  thereby  meeting 
continuing  calibration  QC  acceptance  criteria.  Target  compounds  that  did  not 
meet  QC  acceptance  criteria  are  listed  in  Table  4. 


Table  4 

Compound 

Concentration 

QC  Control  Umita 

Continuing  Calibration  (8/26/92  0951) 

chloromethane 

7.8 

11.9-28.1 

Continuing  Calibration  (8/26/92  2048) 

chloromethane 

6.8 

11.9-28.1 

Continuing  Calibration  (8/27/92  0815) 

chloromethane 

6.6 

11.9-28.1 

dichloromethane 

15.4 

15.5-24.5 

bromoform 

13.3 

14.7-25.3 

Where  continuing  calibrations  exceeded  QC  acceptance  criteria,  no  target  com¬ 
pounds  were  detected  in  the  samples.  Therefore,  no  samples  were  qualified  as  a 
result  of  continuing  calibrations. 
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V.  Blanks 


The  method  blank  associated  with  this  analytical  batch  was  free  of  contaminants, 
thereby  meeting  QC  acceptance  criteria. 

VI.  System  Monitoring  Compounds  (Surrogates) 

All  surrogate  spike  recoveries  were  within  QC  control  limits  of  80  to  130,  thereby 
meeting  QC  acceptance  criteria. 

VII.  Matrix  Spike/Matrix  Spike  Duplicate 

All  MS/MSD  recoveries  were  within  the  method  specified  QC  control  limits,  thereby 
meeting  QC  acceptance  criteria  for  accuracy.  Except  for  one  RPD,  all  RPDs  were 
within  the  QC  control  limits  of  ±30.  thereby  meeting  QC  acceptance  criteria  for 
precision.  The  RPD  for  1,1,2,2-tetrachlorethane  (31.9  percent)  was  outside  the 
control  limit  of  30  percent.  According  to  the  CLP  functions  guidelines,  samples  are 
not  qualified  on  the  basis  of  MS/MSD  results;  therefore,  no  sample  results  were 
qualified. 

XI.  Target  Compound  Identification 

No  target  compounds  were  detected  above  the  method  detection  limit  (MDL). 

XII.  Compound  Quantitation  and  Reported  Detection  Limits 

No  target  compounds  were  detected  above  the  MDL.  All  detection  limits  were 
reported  correctly  and  all  results  were  correctly  adjusted  for  percent  moisture. 

XV.  System  Performance 

Chromatograms  from  each  sample  analysis  and  instrument  performance  were  con¬ 
sidered  acceptable. 
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Semivolatile  Organic  Compounds 
(EPA  Method  8270) 

Soil 

Batch  33632 

Soil  samples  5SB0M0.  5SB21-10.  5SB21-25.  5SB21-48.  and  5SB21-25  MS/MSD 
were  validated  from  analytical  batch  33632,  following  the  criteria  outlined  in  the  U.S. 
EPA  Functional  Guidelines  for  Evaluating  Organic  Analyses. 

I.  Holding  Times 

All  samples  were  extracted  within  14  days  and  analyzed  within  40  days.  Therefore, 
all  samples  met  extraction  and  analysis  holding  time  QC  acceptance  criteria. 

II.  GC/MS  Tuning 

GC/MS  tuning  was  performed  for  every  12-hour  period.  Each  GC/MS  tune  met  ion 
abundance  QC  acceptance  criteria. 

III.  initial  Calibration 

All  initial  calibration  average  relative  response  factors  (RRFs)  and  percent  relative 
standard  deviations  (RSDs)  met  QC  acceptance  criteria.  Therefore,  all  initial  cali¬ 
bration  met  QC  acceptance  criteria. 

iV.  Continuing  Calibration 

Except  for  several  target  compounds,  all  continuing  calibration  RRFs  and  percent 
differences  met  continuing  calibration  QC  acceptance  criteria.  Compounds  that 
did  not  meet  QC  acceptance  criteria  are  listed  in  Table  5. 

According  to  the  CLP  functional  guidelines,  all  compounds  with  continuing  calibra¬ 
tion  percentage  differences  greater  than  25  percent  should  be  qualified  as  esti¬ 
mates  and  positive  results  flagged  with  a  "J.”  Compounds  that  exceeded  calibra¬ 
tion  criteria  were  not  detected  in  any  of  the  samples  analyzed,  therefore  no 
samples  were  qualified. 

V.  Blanks 

The  method  blank  associated  with  this  analytical  batch  was  free  of  contaminants, 
thereby  meeting  QC  acceptance  criteria. 
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VI.  System  Monitoring  Compounds  (Surrogates) 


All  surrogate  spike  recoveries  were  within  the  CLP  QC  control  limits,  thereby  meet¬ 
ing  QC  acceptance  criteria. 


1  T.«.S  1 

I  Compound 

Percent  Difference  | 

1  Continuing  Calibration  (8/29/92  0809)  | 

napthaiene 

-29.1 

acenaphthylene 

-25.7 

1  Continuing  Calibration  (8/31/92  1649)  | 

4-chloroaniline 

+40.2 

3-nitroaniline 

+42.8 

2,4-dinitrophenol 

+41.4 

4-nitroaniline 

+27.6 

4,6-dinitro-2-methylphenol 

+27.2 

3,3'-dichlorobenzidine 

+25.9 

I  Continuing  Calibration  (9/1/92  0459)  | 

4-chloroaniline 

+49.1 

3-nitroaniline 

+56.9 

2,4-dinitrophenol 

+30.2 

4-nitroaniiine 

+27.6 

VII.  Matrix  Spike/Matrix  Spike  Duplicates 

All  MS/MSD  recoveries  and  RPDs  were  within  the  CLP  QC  control  limits,  thereby 
meeting  QC  acceptance  criteria  for  both  accuracy  and  precision. 

X.  Internai  Standards 

All  area  counts  and  retention  times  were  within  the  CLP  QC  control  limits.  There¬ 
fore.  all  samples  met  QC  acceptance  criteria  for  internal  standards. 

XI.  Target  Compound  Identification 

All  target  compound  relative  retention  times  (RRTs)  were  within  0.06  units  of  the 
standard  RRT.  All  target  compound  mass  spectra  matched  standard  mass  spectra 
and  met  QC  acceptance  criteria.  Therefore,  all  samples  met  target  compound 
identification  QC  acceptance  criteria. 
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XII.  Compound  Quantitation  and  Reported  Detection  Limits 

All  sample  results  were  calculated  using  the  correct  internal  standard,  quantitation 
ion.  and  relative  response  factor.  Therefore,  all  samples  met  compound  quantita¬ 
tion  QC  acceptance  criteria.  All  sample  results  and  detection  limits  were  reported 
correctly  and  all  results  were  correctly  adjusted  for  percent  moisture. 

XIII.  Tentatively  identified  Compounds  (TICs) 

All  sample  TICs  met  QC  acceptance  criteria.  A  library  search  was  conducted  for 
each  sample  result  reported  on  Form  I.  Sample  spectra  for  each  TIC  identified 
matched  standard  mass  spectra.  When  sample  mass  spectra  did  not  match  stan¬ 
dard  mass  spectra,  the  TIC  was  designated  as  an  "unknown.”  Samples  5SB01-10, 
5SB21-10,  5SB21-25,  and  5SB21-48  contained  TICs  that  were  also  detected  in  the 
method  blank;  these  TICs  were  rejected  and  flagged  with  an  “R."  All  TICs  detected 
are  considered  estimated  concentrations  and  flagged  with  a  "JN." 

XV.  System  Performance 

Chromatograms  and  mass  spectra  from  each  sample  analysis  and  instrument  per¬ 
formance  were  considered  acceptable. 
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TBME,  BTEX,  and  TFH  Gasoline 
(ERA  Modified  Method  8015/8020/ADEC  Method  AK  101) 

Soil 

Batch  33632 

Soil  samples  5SB01-10.  5SB21-10.  5SB21-25.  5SB21-48.  and  5SB21-25  MS/MSD 
were  validated  from  analytical  batch  33632,  following  the  criteria  outlined  in  the  U.S. 
EPA  Functional  Guidelines  for  Evaluating  Organic  Analyses. 

I.  Holding  Times 

All  soil  samples  were  extracted  and  analyzed  within  14  days.  Therefore,  all 
samples  met  holding  time  QC  acceptance  criteria. 

ill.  initial  Calibration 

All  percent  RSDs  were  within  the  control  limit  of  ±30  percent,  thereby  meeting 
initial  calibration  QC  acceptance  criteria. 

IV.  Continuing  Calibration 

All  percent  differences  were  within  the  QC  control  limits  of  ±15  percent,  thereby 
meeting  continuing  calibration  QC  acceptance  criteria. 

V.  Blanks 

The  method  blank  associated  with  this  analytical  batch  was  free  of  contaminants, 
thereby  meeting  QC  acceptance  criteria. 

VI.  System  Monitoring  Compounds  (Surrogates) 

All  surrogate  spike  recoveries  were  within  the  QC  control  limits  of  80  to  120  per¬ 
cent,  thereby  meeting  QC  acceptance  criteria. 

Vii.  Matrix  Spike/Matrix  Spike  Duplicates 

All  MS/MSD  recoveries  were  within  the  QC  control  limits  of  80  to  120  percent  and 
RPDs  were  within  QC  control  limits  of  ±20,  thereby  meeting  QC  acceptance  criteria 
for  both  accuracy  and  precision. 

XI.  Target  Compound  Identification 

No  target  compounds  were  detected  above  the  reporting  limits. 
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XII.  Compound  Quantitation  and  Reported  Detection  Limits 


No  target  compounds  were  detected  above  the  reporting  limits.  All  detection  limits 
were  rep>orted  correctly  and  all  results  were  correctly  adjusted  for  percent  moisture. 

All  TFH  gasoline  analyses  were  calculated  incorrectly  because  Method  8015/8020 
was  used  instead  of  AOEC  Method  AK  101.  The  retention  time  windows  and  type 
of  calibration  standard  used  for  Method  8015/8020  differed  when  compared  to  the 
ADEC  method.  The  retention  time  window  was  larger  for  the  ERA  method  and 
included  the  major  range  of  gasoline  peaks  when  compared  to  the  ADEC  stan¬ 
dards.  A  new  retention  time  window  was  established  that  included  peaks  similar  to 
standards  used  for  both  methods.  TFH-gasoline  recalculations  affected  results 
reported  above  the  detection  limit  only;  therefore,  no  sample  results  were  recalcu¬ 
lated  from  this  analytical  batch. 


XV.  System  Performance 

Chromatograms  for  each  sample  analysis  and  instrument  performance  were  con¬ 
sidered  acceptable. 
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TFH  Diesel  and  JP-4 

(EPA  Modified  Method  8015/ADEC  Method  AK  102) 

Soil 

Batch  33632 

Soil  samples  5SB01-10.  5SB21-10.  5SB21-25.  5SB21-48.  and  5SB21-25  MS/MSD 
were  validated  from  analytical  batch  33632,  following  criteria  outlined  in  the  U.S. 
EPA  Functional  Guidelines  for  Evaluating  Organic  Analyses. 

I.  Holding  Times 

Ail  samples  were  extracted  and  analyzed  v^in  14  days.  Therefore,  all  samples 
met  holding  time  QC  acceptance  criteria. 

ill.  initial  Calibration 

All  percent  RSDs  were  within  the  QC  control  limits  of  ±30  percent,  thereby  meeting 
initial  calibration  QC  acceptance  criteria. 

IV.  Continuing  Calibration 

All  percent  differences  were  within  the  QC  control  limits  of  ±15  percent,  thereby 
meeting  continuing  calibration  QC  acceptance  criteria. 

V.  Blanks 

The  method  blank  associated  with  this  analytical  batch  was  free  of  contaminants, 
thereby  meeting  QC  acceptance  criteria. 

VI.  System  Monitoring  Compounds  (Surrogates) 

All  surrogate  spike  recoveries  were  within  the  QC  control  limits  of  50  to  150  per¬ 
cent,  thereby  meeting  QC  acceptance  criteria. 

VII.  Matrix  Spike/Matrix  Spike  Duplicates 

The  MS/MSD  recoveries  were  within  the  QC  control  limits  of  60  to  1 20  percent  and 
RPDs  were  within  the  QC  control  limits  of  ±20,  thereby  meeting  QC  acceptance 
criteria  for  both  accuracy  and  precision. 

XI.  Target  Compound  identification 

No  target  compounds  were  detected  above  the  reporting  limits. 
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XII.  Compound  Quantitation  and  Reported  Detection  Limits 


No  target  compounds  were  detected  above  the  reporting  limits.  All  detection  limits 
were  reportod  correctly  and  all  results  were  correctly  adjusted  for  percent  moisture. 

Ait  TFH  diesel  analyses  were  calculated  incorrectly  because  Method  8015  was 
used  instead  of  ADEC  Method  AK  102.  The  retention  time  windows  and  type  of 
calibration  standards  used  differed  when  compared  to  the  ADEC  method.  TFH 
diesel  results  could  not  be  recalculated  because  the  chromatographic  peaks  from 
Method  801 5  and  the  ADEC  method  did  not  match.  Consequently,  a  new  reten¬ 
tion  time  window  could  not  be  established.  Because  the  ADEC-defined  retention 
time  window  is  larger  than  the  original  retention  time,  it  is  expected  that  TFH  diesel 
results  are  biased  low.  This  only  affects  results  reported  above  the  detection  limit; 
therefore,  no  sample  results  from  this  analytical  batch  were  qualified. 


XV.  System  Performance 

Chromatograms  for  each  sample  analysis  and,  therefore,  instrument  performance 
were  considered  acceptable. 
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Metals 

(EPA  Methods  6010  and  7000  Series) 

Soil 

Batch  33632 

Soil  samples  5SB01-25.  5SB21-10.  5SB21-25,  5SB21-35.  and  5SB21-48  were  vali¬ 
dated  from  analytical  batch  33632.  following  criteria  outlined  in  the  U.S.  EPA  Func¬ 
tional  Guidelines  for  Evaluating  Inorganic  Analyses. 

I.  Holding  Times 

Mercury  analyses  were  performed  within  28  days  and  all  other  metals  were  per¬ 
formed  within  6  months.  Therefore,  all  samples  met  holding  time  QC  acceptance 
criteria. 

II.  Calibration  Check 

Each  instrument  was  calibrated  at  the  correct  frequency  and  with  the  proper  num¬ 
ber  of  blanks  and  standards  for  each  element.  All  initial  and  continuing  calibration 
recoveries  were  within  QC  control  limits  of  90  to  110  percent.  Therefore,  all  calibra¬ 
tions  met  QC  acceptance  criteria. 

ill.  Preparation  Blanks 

Seven  different  elements  were  detected  in  the  preparation  blank.  However,  blank 
contaminant  concentrations  were  below  the  contract  required  detection  limit 
(CRDL). 

Except  for  three  mercury  results,  no  samples  required  qualification  as  a  result  of 
blank  contamination.  The  following  mercury  results  were  qualified  as  nondetected 
and  flagged  with  a  "U": 

•  5SB21-10  (0.09U) 

•  5SB21-25  (0.07U) 

•  5SB21-48  (0.08U) 

IV.  ICP  Interference  Check  Samples 

All  ICP  interference  check  sample  recoveries  were  within  QC  control  limits  of  80  to 
1 20  percent,  thereby  meeting  QC  acceptance  criteria. 
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V.  Laboratory  Control  Sample  (LCS) 

All  LCS  recoveries  were  within  QC  control  limits  of  80  to  120  percent,  thereby 
meeting  QC  acceptance  criteria. 

VI.  Duplicates 

All  duplicate  results  were  within  the  QC  control  limits  of  ±35  RPD  for  soil  samples, 
thereby  meeting  QC  acceptance  criteria. 

VII.  Matrix  Spike  Sample  Analysis 

Except  for  manganese,  all  matrix  spike  recoveries  were  within  QC  control  limits  of 
75  to  125  percent,  thereby  meeting  QC  acceptance  criteria. 

The  matrix  spike  recovery  for  manganese  (68.0  percent)  was  below  the  QC  control 
limits,  therefore  the  sample  results  were  qualified  as  biased  low  and  flagged  with 
an  "L": 


•  5SB01-25  (41 OL) 

.  5SB21-10  (551 L) 

.  5SB21-25  (41 3L) 

.  5SB21-35  (490L) 

•  5SB21-48  (658L) 

VIII.  Furnace  Atomic  Absorption  QC  (Analytical  Spikes) 

Except  for  four  selenium  spike  recoveries  and  one  thallium  spike  recovery,  all  fur¬ 
nace  analytical  spike  recoveries  were  within  QC  control  limits  of  85  to  115  percent, 
thereby  meeting  QC  acceptance  criteria.  Selenium  and  thallium  analytical  spikes 
were  below  QC  acceptance  criteria,  therefore,  sample  results  were  qualified  as 
biased  low  and  flagged  with  an  T"  for  positive  results,  a  "UL"  for  nondetected 
results: 


5SB21-10 

5SB21-25 

5SB21-35 

5SB21-48 

5SB21-48 


selenium 

selenium 

selenium 

selenium 

thallium 


(0.1 1UL) 
(0.1 5BL) 
(0.1 1UL) 
(0.24BL) 
(0.1 7UL) 


IX.  ICP  Serial  Dilution 

Except  for  zinc,  all  serial  dilutions  met  the  QC  acceptance  criteria  of  ±10  percent 
difference.  The  following  zinc  results  were  qualified  as  estimates  and  flagged  with 
a  "J"  for  positive  results: 


10010DC4.ANC 


31 


•  5SB01-25  (47. 1J) 

•  5SB21-10  (62.9J) 

•  5SB21-25  (48.8J) 

•  5SB21-35  (45.3J) 

•  5SB21-48  (81 .3J) 

X.  Sample  Result  Verification 

All  sample  results  were  calculated  correctly,  thereby  meeting  compound  quantita¬ 
tion  acceptance  criteria.  All  sample  results  and  detection  limits  were  correctly 
adjusted  for  percent  moisture. 
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General  Chemistry  Total  Organic  Carbon 
(EPA  Method  415.1) 

Soil 

Batch  33632 

Soil  samples  5SB01-5,  5SB01-15.  and  5SB21-28  were  validated  from  analytical 
batch  33632,  following  criteria  outlined  in  the  U.S.  EPA  Functional  Guidelines  for 
Evaluating  Inorganic  Analyses. 

I.  Holding  Times 

All  samples  were  analyzed  within  28  days,  therefore  meeting  holding  time  QC 
acceptance  criteria. 

II.  Initial  and  Continuing  Calibration 

All  initial  and  continuing  calibration  recoveries  were  within  QC  control  limits  of  80  to 
120  percent,  thereby  meeting  QC  acceptance  criteria. 

III.  Blanks 

Method  blanks  were  free  of  contamination,  thereby  meeting  QC  acceptance  cri¬ 
teria. 

V.  Laboratory  Control  Sample 

All  LCS  results  were  within  QC  control  limits  of  80  to  1 20  percent,  thereby  meeting 
QC  acceptance  criteria. 

VI.  Duplicates 

All  duplicate  results  were  within  the  QC  control  limits  of  ±20,  thereby  meeting  QC 
acceptance  criteria. 

VII.  Matrix  Spike  Sample  Analysis 

All  matrix  spike  recoveries  were  within  QC  control  limits  of  75  to  125  percent, 
thereby  meeting  QC  acceptance  criteria. 
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Volatile  Organic  Compounds 
(EPA  Method  8010) 

Soil 

Batch  33744 

Soil  samples  5SB12-8D.  5SB16-0B.  and  5SB12-8C  were  validated  from  analytical 
batch  33744,  following  criteria  outlined  in  the  U.S.  EPA  Functional  Guidelines  for 
Evaluating  Organic  Analyses. 

I.  Holding  Times 

All  samples  were  analyzed  within  14  days,  therefore  all  samples  met  holding  time 
QC  acceptance  criteria. 

III.  Initial  Calibration 

All  percent  relative  standard  deviations  (RPDs)  were  within  the  QC  control  limits  of 
±30  percent,  thereby  meeting  initial  calibration  QC  acceptance  criteria. 

IV.  Continuing  Calibration 

Except  for  several  target  compounds,  the  continuing  calibration  concentration  for 
all  compounds  were  within  the  method  specified  QC  control  limits,  thereby  meeting 
continuing  calibration  QC  acceptance  criteria.  Compounds  that  did  not  meet  QC 
acceptance  criteria  are  listed  in  Table  6. 


Table  6  | 

1  Compound 

Concentration 

QC  Control  Limits  | 

1  Continuing  Calibration  (9/2/92  0913)  | 

dichlorodifluoromethane 

3.7 

15.0-25.0 

chloromethane 

6.0 

11.9-28.1 

vinyl  chloride 

12.1 

13.7-26.3 

bromoform 

10.6 

14.7-25.3 

1  Continuing  Calibration  (9/3/92  0118)  | 

dichlorodifluoromethane 

4.0 

15.0-25.0 

chloromethane 

5.1 

11.9-28.1 

chloromethane 

15.1 

15.4  24.6 

bromoform 

13.8 

14.7-25.3 
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Where  continuing  calibrations  exceeded  QC  acceptance  criteria,  no  target  com¬ 
pounds  were  detected  in  the  samples.  Therefore,  no  samples  were  qualified  as  a 
result  of  continuing  calibrations. 

V.  Blanks 

All  method,  travel,  rinsate,  and  field  banks  associated  with  tfiis  analytical  batch 
were  free  of  contaminants,  thereby  meeting  QC  acceptance  criteria. 

VI.  System  Monitoring  Compounds  (Surrogates) 

All  surrogate  spike  recoveries  for  these  samples  were  within  QC  control  limits, 
thereby  meeting  QC  acceptance  criteria. 

XI.  Target  Compound  Identification 

No  target  compounds  were  detected  above  the  method  detection  limit  (MOL). 

Xil.  Compound  Quantitation  and  Reported  Detection  Limits 

No  target  compounds  were  detected  above  the  MOL  Ail  detection  limits  were 
reported  correctly  and  all  results  were  correctly  adjusted  for  percent  moisture. 

XV.  System  Performance 

Chromatograms  from  each  sample  analysis  and  instrument  performance  were  con¬ 
sidered  acceptable. 
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Metals 

(EPA  Methods  6010  and  7000) 

Groundwater 
Batch  33744 

Water  sample  5SB12-8C  was  validated  from  analytical  batch  33744,  following  cri> 
teria  outlined  in  the  U.S.  EPA  Functioned  Guidelines  for  Evaluating  Inorganic  Analy¬ 
ses. 

I.  Holding  Times 

Mercury  analyses  were  performed  within  28  days  and  all  other  metals  were  per¬ 
formed  within  6  months.  Therefore,  the  sample  met  holding  time  QC  acceptance 
criteria. 

II.  Calibration  Check 

Each  instrument  was  calibrated  at  the  correct  frequency  and  with  the  proper  num¬ 
ber  of  blanks  and  standards  for  each  element.  All  initial  and  continuing  calibration 
recoveries  were  within  QC  control  limits  of  90  to  1 10  percent.  Therefore,  all  calibra¬ 
tions  met  QC  acceptance  criteria. 

ill.  Preparation  and  Rinsate  Blanks 

Eleven  different  elements  were  detected  in  the  preparation  blank.  However,  blank 
contaminant  concentrations  were  below  the  contract  required  detection  limit 
(CRDL). 

Seven  different  elements  were  detected  in  the  rinsate  blank.  However,  contaminant 
concentrations  were  below  the  CRDL  No  samples  required  qualification  as  a 
result  of  blank  contamination. 

IV.  ICP  Interference  Check  Samples 

All  ICP  interference  check  sample  recoveries  were  within  QC  control  limits  of  80  to 
120  percent,  thereby  meeting  QC  acceptance  criteria. 

V.  Laboratory  Control  Sample  (LCS) 

All  LCS  recoveries  were  within  the  QC  control  limits  of  80  to  120  percent,  thereby 
meeting  QC  acceptance  criteria. 
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VI.  Duplicates 


All  duplicate  results  were  within  the  QC  control  limits  of  ±20  RPO,  thereby  meeting 
QC  acceptance  criteria. 

VII.  Matrix  Spike  Sample  Analysis 

All  matrix  spike  recoveries  were  within  the  QC  control  limits  of  75  to  125  percent, 
thereby  meeting  QC  acceptance  criteria. 

VIII.  Furnace  Atomic  Absorption  QC  (Analytical  Spikes) 

All  furnace  analytical  spike  recoveries  were  within  the  QC  control  limits  of  85  to 
115  percent,  thereby  meeting  QC  acceptance  criteria. 

IX.  ICP  Serial  Dilution 

Except  for  barium,  all  serial  dilutions  met  the  QC  acceptance  criteria  of  ±10  per¬ 
cent  difference.  For  sample  5SB12-8C  the  barium  result  was  qualified  as  an  esti¬ 
mate  and  flagged  with  a  "UJ"  for  the  nondetected  result. 

X.  Sample  Result  Verification 

All  sample  results  were  calculated  correctly,  thereby  meeting  compound  quantita¬ 
tion  acceptance  criteria. 


100100C4.ANC 


37 


TBME,  BTEX,  and  TFH  Gasoline 
(ERA  Modified  Method  8015/8020/ADEC  Method  AK  101) 

Groundwater 
Batch  33756 

Water  samples  5SW03.  5SW03A.  5SW02D,  5SW02,  and  5SW02  MS/MSD  were 
validated  from  analytical  batch  33756,  following  criteria  outlined  in  the  U.S.  EPA 
Functional  Guidelines  for  Evaluating  Organic  Analyses. 

I.  Holding  Times 

All  samples  were  analyzed  within  14  days.  Therefore,  all  samples  met  holding  time 
QC  acceptance  criteria. 

III.  Initial  Calibration 

All  percent  RSDs  were  within  the  control  limit  of  ±30  percent,  thereby  meeting 
initial  calibration  QC  acceptance  criteria. 

IV.  Continuing  Calibration 

All  percent  differences  were  within  the  QC  control  limit  of  ±15  percent,  thereby 
meeting  continuing  calibration  QC  acceptance  criteria. 

V.  Blanks 

The  method  and  travel  blank  associated  with  this  analytical  batch  were  free  of 
contaminants,  thereby  meeting  QC  acceptance  criteria. 

VI.  System  Monitoring  Compounds  (Surrogates) 

All  surrogate  spike  recoveries  were  within  QC  control  limits  of  80  to  120  percent, 
thereby  meeting  QC  acceptance  criteria. 

Vii.  Matrix  Spike/Matrix  Spike  Duplicates 

All  MS/MSD  recoveries  were  within  the  QC  control  limits  of  80  to  120  percent  and 
RPDs  were  within  QC  control  limits  of  ±20,  thereby  meeting  QC  acceptance  criteria 
for  both  accuracy  and  precision. 

XI.  Target  Compound  Identification 

No  target  compounds  were  detected  above  the  reporting  limits. 
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Xil.  Compound  Quantitation  and  Reported  Detection  Limits 

No  target  compounds  were  detected  above  the  reporting  limits.  All  detection  limits 
were  reported  correctly. 

All  TFH  gasoline  analyses  were  calculated  incorrectly  because  Method  8015/8020 
was  used  instead  of  ADEC  Method  AK  101.  The  retention  time  windows  and  type 
of  calibration  starKlard  used  for  Method  8015/8020  differed  when  compared  to  the 
ADEC  method.  The  retention  time  window  was  larger  for  the  ERA  method  and 
included  the  mayor  range  of  gasoline  peaks  when  compared  to  the  ADEC  stan¬ 
dards.  A  new  retention  time  window  was  established  ^at  included  peaks  similar  to 
standards  used  for  both  methods.  TFH-gasoline  recalculations  affected  results 
reported  above  the  detection  limit  only;  tfterefore,  no  sample  results  were  recalcu¬ 
lated  from  this  analytical  batch. 


XV.  System  Performance 

Chromatograms  from  each  sample  analysis  and  instrument  performance  were 
considered  acceptable. 
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Metals 

(EPA  Methods  6010  and  7000  Series) 

Surface  Water 
Batch  33756 

Water  samples  5SW02,  5SW02-S.  5SW03.  5SW03-S,  5SW03A.  and  5SW03A-S 
were  validated  from  analytical  batch  33756.  following  criteria  outlined  in  the  U.S. 
EPA  Functional  Guidelines  for  Evaluating  Inorganic  Analyses. 

I.  Holding  Times 

Mercury  analyses  were  performed  within  28  days  and  all  other  metals  were  per¬ 
formed  within  6  months.  Therefore,  all  samples  met  holding  time  QC  acceptance 
criteria. 

il.  Calibration  Check 

Each  instrument  was  calibrated  at  the  correct  frequency  and  with  the  proper  num¬ 
ber  of  blanks  and  standards  for  each  element.  All  initial  and  continuing  calibration 
recoveries  were  within  the  QC  control  limits  of  90  to  110  percent.  Therefore,  all 
calibrations  met  QC  acceptance  criteria. 

ill.  Preparation  Blanks 

Eleven  different  elements  were  detected  in  the  preparation  blank.  However,  blank 
contaminant  concentrations  were  below  the  contract  required  detection  limit 
(CRDL). 

Except  for  three  aluminum,  two  iron,  five  potassium,  two  selenium,  and  two  zinc 
results,  no  samples  required  qualification  as  a  result  of  blank  contamination. 

The  following  aluminum  results  were  qualified  as  nondetected  and  flagged  with  a 

"U": 

•  5SW03  (67.4U) 

•  5SW02  (109U) 

.  5SW03A  (59.8U) 

The  following  iron  results  were  qualified  as  nondetected  and  flagged  with  a  "U": 

•  5SW03A-S  (10.7U) 

•  5SW03-S  (12.6U) 

The  following  potassium  results  were  qualified  as  nondetected  and  flagged  with  a 

"U": 
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•  5SW03-S  (571U) 

•  5SW03  (47.0U) 

•  5SW03A  (509U) 

•  5SW02  (376U) 

•  5SW03A-S  (454U) 

The  following  selenium  results  were  qualified  as  nondetected  and  flagged  with  a 

“U": 


•  5SW03  (0.78U) 

•  5SW02  (0.69U) 

The  following  zinc  results  were  qualified  as  nondetected  and  flagged  with  a  "U": 

•  5SW03-S  (12.4U) 

.  5SW03A-S  (4.6U) 

iV.  ICP  Interference  Check  Samples 

All  ICP  interferences  check  sample  recoveries  were  within  QC  control  limits  of  80  to 
120  percent,  thereby  meeting  QC  acceptance  criteria. 

V.  Laboratory  Control  Sample  (LCS) 

All  LCS  recoveries  were  within  QC  control  limits  of  80  to  120  percent,  thereby 
meeting  QC  acceptance  criteria. 

VI.  Duplicates 

All  duplicate  results  were  within  the  QC  control  limits  of  ±20  RPD,  thereby  meeting 
QC  acceptance  criteria. 

VII.  Matrix  Spike  Sample  Analysis 

All  matrix  spike  recoveries  were  within  the  QC  control  limits  of  75  to  1 25  percent, 
thereby  meeting  QC  acceptance  criteria. 

VIII.  Furnace  Atomic  Absorption  QC  (Analytical  Spikes) 

All  furnace  analytical  spike  recoveries  were  within  the  QC  control  limits  of  85  to 
115  percent,  thereby  meeting  QC  acceptance  criteria. 
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IX.  iCP  Serial  Dilution 


Except  for  barium,  all  serial  dilutions  met  the  QC  acceptance  criteria  of  ±10  per¬ 
cent  difference.  The  following  barium  results  were  qualified  as  estimates  and 
flagged  with  a  "J"  for  positive  results: 

•  5SW03  (9.0BJ) 

•  5SW03-S  (8.8BJ) 

.  5SW03A  (9.3BJ) 

•  5SW03A-S  (8.8BJ) 

.  5SW02  (9.5BJ) 

X.  Sample  Result  Verification 

All  sample  results  were  calculated  correctly,  thereby  meeting  compound  quantita¬ 
tion  acceptance  criteria. 
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Polychlorinated  Biphenyls 
(EPA  Method  8080) 

Sediment 
Batch  33781 

Sediment  samples  5SE05,  5SE04.  5SE04A,  and  5SE05  MS/MSO  were  validated 
from  analytical  batch  33781 ,  using  the  criteria  outlined  in  the  U.S.  EPA  Functional 
Guidelines  for  Evaluating  Organic  Analyses. 

I.  Holding  Times 

All  samples  were  extracted  within  14  days  and  analyzed  within  40  days,  thereby 
meeting  extraction  and  analysis  holding  time  QC  acceptance  criteria. 

III.  Initial  Calibration 

All  percent  RSDs  were  within  the  QC  control  limits  of  ±30  percent,  thereby  meeting 
initial  calibration  QC  acceptance  criteria. 

iV.  Continuing  Calibration 

All  percent  differences  were  within  the  control  limit  of  ±15  percent,  thereby  meeting 
continuing  calibration  QC  acceptance  criteria. 

V.  Blanks 

The  method  blank  associated  with  this  analytical  batch  was  free  of  contaminants, 
thereby  meeting  QC  acceptance  criteria. 

VI.  System  Monitoring  Compounds  (Surrogates) 

All  samples  were  spiked  with  tetrachloro-m-xylene  and  decachlorobiphenyl  as  sur¬ 
rogate  compounds  prior  to  analysis.  All  tetrachbro-m-xylene  surrogate  spike 
recoveries  were  within  QC  control  limits  of  60  to  150  percent,  thereby  meeting  QC 
acceptance  criteria.  All  decachlorobiphenyl  surrogate  spike  recoveries  were  betow 
the  QC  control  limits.  Therefore,  all  sample  results  were  qualified  as  estimates  and 
flagged  with  a  "J"  for  positive  results,  a  "UJ"  for  nondetected  results. 

VII.  Matrix  Spike/Matrix  Spike  Duplicates 

All  matrix  spike  recoveries  were  within  the  QC  control  limits  of  50  to  150  and  RPDs 
were  within  QC  control  limits  of  ±20,  thereby  meeting  QC  acceptance  criteria  for 
both  accuracy  and  precision. 


100100C4.ANC 


43 


XI.  Target  Compound  Identification 

No  target  compounds  were  detected  above  the  reporting  limits. 

XII.  Compound  Quantitation  and  Reported  Detection  Limits 

No  target  compounds  were  detected  above  the  reporting  limits.  Detection  limits 
were  reported  correctly  and  all  results  were  correctly  adjusted  for  percent  moisture. 

XV.  System  Performance 

Chromatograms  from  each  sample  analysis  and  instrument  performance  were 
considered  acceptable. 
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Volatile  Organic  Compounds 
(EPA  Method  8010) 
Groundwater 
Batch  33799 


Water  samples  5MW5-30.  5MW5030D.  5MW16A-14.  5MW16A-14D.  and  5CF02 
were  validated  from  analytical  batch  33799,  following  criteria  outlined  in  the  U.S. 
EPA  Functional  Guidelines  for  Evaluating  Organic  Analyses. 

I.  Holding  Times 

All  samples  were  analyzed  within  14  days,  therefore  all  samples  met  holding  time 
QC  acceptance  criteria. 

III.  Initial  Calibration 

All  percent  relative  standard  deviations  (RPDs)  were  within  the  QC  control  limits  of 
±30  percent,  thereby  meeting  initial  calibration  QC  acceptance  criteria. 

IV.  Continuing  Calibration 

Except  for  dichlorodifluoromethane,  the  continuing  calibration  concentration  for  all 
compounds  were  within  the  method  specified  QC  control  limits,  thereby  meeting 
continuing  calibration  QC  acceptance  criteria.  For  the  continuing  calibration  per¬ 
formed  on  September  1 4,  the  dichlorodifluoromethane  continuing  concentration 
was  9.16;  below  the  method  specified  limits  of  15.0  to  25.0.  Dichlorodifluoro¬ 
methane  was  not  detected  in  any  of  the  samples.  Therefore,  no  samples  were 
qualified  as  a  result  of  continuing  calibration  criterias. 

V.  Blanks 

The  method  and  travel  blanks  associated  with  this  analytical  batch  were  free  of 
contaminants,  thereby  meeting  QC  acceptance  criteria. 

VI.  System  Monitoring  Compounds  (Surrogates) 

All  surrogate  spike  recoveries  were  within  QC  control  limits  of  80  to  1 30,  thereby 
meeting  QC  acceptance  criteria. 

XI.  Target  Compound  Identification 

No  target  compounds  were  detected  above  the  method  detection  level  (MDL). 
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XII.  Compound  Quantitation  and  Reported  Detection  Limits 

No  target  compounds  were  detected  above  the  MDL  All  detection  limits  were 
reported  correctly. 

XV.  System  Performance 

Chromatograms  from  each  sample  analysis  and  instrument  performance  were 
considered  acceptable. 
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Purgeable  Volatile  Organic  Compounds 
(EPA  Method  524.2) 

Groundwater 
Batch  33799 

Water  samples  5WS01.  5WS01A.  5WS02.  5WS01B.  5WS01D.  5WS02D.  and  5WS02 
MS/MSO  were  validated  from  analytical  batch  33799,  following  criteria  outlined  in 
the  U.S.  EPA  Functional  Guidelines  for  Evaluating  Organic  Analyses. 

I.  Holding  Times 

All  samples  were  analyzed  within  14  days,  therefore  all  samples  met  holding  time 
QC  acceptance  criteria. 

II.  GC/MS  Tuning 

GC/MS  tuning  was  performed  for  every  12-hour  period.  Each  GC/MS  tune  met  ion 
abundance  QC  acceptance  criteria. 

ill.  Initial  Calibration 

All  average  relative  response  factors  (RRFs)  met  QC  acceptance  criteria.  Except 
for  methylene  chloride,  the  percent  relative  standard  deviations  (RSDs)  were  within 
the  QC  control  limits  of  ±30  percent,  thereby  meeting  initial  calibration  QC  accep¬ 
tance  criteria.  Methylene  chloride  had  a  RSD  of  60.3  percent. 

According  to  the  CLP  functional  guidelines,  all  compounds  with  RSDs  greater  than 
30  percent  should  be  qualified  as  estimates  and  positive  results  flagged  with  a  "J." 
Methylene  chloride  was  not  detected  in  these  samples,  therefore  qualification  was 
not  required. 

IV.  Continuing  Calibration 

All  continuing  calibration  RRFs  met  QC  acceptance  criteria.  Except  for  methylene 
chloride,  all  percent  differences  were  within  the  QC  control  limits  of  ±15  percent, 
thereby  meeting  continuing  calibration  QC  acceptance  criteria.  Methylene  chloride 
had  a  percent  difference  of  54.4  percent.  According  to  the  CLP  functional  guide¬ 
lines.  all  compounds  with  continuing  calibration  percent  differences  greater  than 
25  percent  should  be  qualified  as  estimates  and  positive  results  flagged  with  a  "J.” 
Methylene  chloride  was  not  detected  in  these  samples,  therefore  qualification  was 
not  required. 
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V.  Blanks 


Methylene  chloride  was  detected  in  the  method  blank  associated  with  this  analyti¬ 
cal  batch.  Methylene  chloride  was  detected  in  SBLKW  (September  11),  at  a  con¬ 
centration  of  1 .2  pg/L.  Methylene  chloride  results  for  the  following  samples  were 
qualified  as  nondetected  and  flagged  with  a  “U": 

.  5WS01  (1.4U) 

•  5WS01A  (1.6U) 

.  5WS02{1.1U) 

VI.  System  Monitoring  Compounds  (Surrogates) 

All  surrogate  spike  recoveries  for  these  samples  were  within  QC  control  limits  of  70 
to  1 30  percent,  thereby  meeting  QC  acceptance  criteria. 

VII.  Matrix  Spike/Matrix  Spike  Duplicates 

MS/MSD  recoveries  were  within  the  QC  control  limits  of  60  to  1 40  percent  and 
relative  percent  differences  (RPDs)  were  within  the  QC  control  limits  of  ±20, 
thereby  meeting  QC  acceptance  criteria  for  both  accuracy  and  precision. 

X.  internai  Standards 

All  area  counts  and  retention  times  were  within  the  method  specified  QC  control 
limits.  Therefore,  all  samples  met  QC  acceptance  criteria  for  internal  standards. 

XI.  Target  Compound  Identification 

All  target  compound  relative  retention  times  (RRTs)  were  within  0.06  RRT  units  of 
the  standard  RRT.  All  target  compound  mass  spectra  matched  standard  mass 
spectra  and  met  QC  acceptance  criteria.  Therefore,  all  samples  met  target  com¬ 
pound  identification  QC  acceptance  criteria. 

Xli.  Compound  Quantitation  and  Reported  Detection  Limits 

All  sample  results  were  correctly  calculated,  thereby  meeting  compound  quantita¬ 
tion  acceptance  criteria.  All  detection  limits  were  reported  correctly. 

XV.  System  Performance 

Chromatograms  and  mass  spectra  from  each  sample  analysis  and  instrument  per¬ 
formance  were  considered  acceptable. 
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Semivolatile  Organic  Compounds 
(EPA  Method  8270) 

Groundwater 
Batch  33799 

Water  samples  5MW5-30.  5MW16A-14.  5WS01,  5WS01A,  5WS02,  and  5WS02 
MS/MSD  were  validated  from  analytical  batch  33799,  following  criteria  outlined  in 
the  U.S.  EPA  Functional  Guidelines  for  Evaluating  Organic  Analyses. 

I.  Holding  Times 

All  water  samples  were  extracted  within  7  days  and  analyzed  within  40  days. 
Therefore,  all  samples  met  extraction  and  analysis  holding  time  QC  acceptance 
criteria. 

li.  GC/MS  Tuning 

GC/MS  tuning  was  performed  for  every  12-hour  period.  Each  GC/MS  tune  met  ion 
abundance  QC  acceptance  criteria. 

III.  Initial  Calibration 

All  initial  calibration  average  RRFs  and  percent  RSDs  met  QC  acceptance  criteria. 
Therefore,  all  initial  calibration  met  QC  acceptance  criteria. 

IV.  Continuing  Calibration 

Except  for  several  target  compounds,  all  continuing  calibration  RRFs  and  percent 
differences  met  continuing  calibration  QC  acceptance  criteria.  The  compounds 
that  did  not  meet  QC  acceptance  criteria  are  listed  in  Table  7. 


Table  7  | 

CoiT^|;v<iund 

Percent  Difference  | 

1  Continuing  Calibration  (9/14/92  1009)  | 

4-chloroaniline 

-►41.6 

hexachlorobutadiene 

•26.9 

hexachlorocyclopentadiene 

-28.4 

bis  (2-ethylhexyl)  phthalate 

-29.9 

1  Continuing  Calibration  (9/15/92  1529)  | 

4-chloroaniline 

-►55.7 

3-nitroaniline 

-►31.2 

4-nitroaniline 

-►43.9 
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According  to  the  CLP  functional  guidelines,  ail  compounds  with  continuing  calibra¬ 
tion  percentage  differences  greater  than  25  percent  should  be  qualified  as  esti¬ 
mates  and  positive  results  flagged  with  a  “J.'*  Compounds  that  exceeded  calibra¬ 
tion  criteria  were  not  detected  in  any  of  the  samples  analyzed,  therefore  no 
samples  were  qualified. 

V.  Blanks 

Except  for  diethylphthalate,  the  method  blank  associated  with  this  analytical  batch 
was  contamination  free.  Diethylphthalate  was  detected  in  method  blank  SBLKW1 
(September  5)  at  a  concentration  of  2  /zg/L  The  diethylphthalate  result  for  5WS02 
(1 0  U)  was  qualified  as  nondetected  and  flagged  with  a  "U.” 

VI.  System  Monitoring  Compounds  (Surrogates) 

All  surrogate  spike  recoveries  were  within  the  CLP  QC  control  limits,  thereby  meet¬ 
ing  QC  acceptance  criteria. 

VII.  Matrix  Spike/Matrix  Spike  Duplicate 

All  MS/MSD  recoveries  and  RPDs  were  within  the  CLP  QC  control  limits,  thereby 
meeting  QC  acceptance  criteria  for  both  accuracy  and  precision. 

X.  Internal  Standards 

All  area  counts  and  retention  times  were  within  the  CLP  QC  control  limits.  There¬ 
fore,  all  samples  met  QC  acceptance  criteria  for  internal  standards. 

XI.  Target  Compound  Identification 

All  target  compound  RRTs  were  within  0.06  units  of  the  standard  RRT.  All  target 
compound  mass  spectra  matched  standard  mass  spectra  and  met  QC  acceptance 
criteria.  Therefore,  all  samples  met  target  compound  identification  QC  acceptance 
criteria. 

Xil.  Compound  Quantitation  and  Reported  Detection  Limits 

All  sample  results  were  calculated  using  the  correct  internal  standard,  quantitation 
ion,  and  relative  response  factor.  Therefore,  all  samples  met  compound  quantita¬ 
tion  QC  acceptance  criteria.  All  detection  limits  were  reported  correctly. 

XIII.  Tentatively  Identified  Compounds  (TICs) 

All  sample  TICs  met  QC  acceptance  criteria.  A  library  search  was  conducted  for 
each  sample  result  reported  on  Form  I.  Sample  mass  spectra  for  each  TIC  identi- 
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tied  matched  standard  mass  spectra.  When  sample  mass  spectra  did  not  match 
standard  mass  spectra,  the  TIC  was  designated  as  an  "unknown."  Samples 
5WS02,  5WS01.  5WS01A.  5MW16A-14.  and  5MW5-30  contained  TICs  that  were 
also  detected  in  the  method  blanks;  these  TICs  were  rejected  and  flagged  with  an 
"R."  All  TICs  detected  are  considered  estimated  concentrations  and  flagged  with  a 
"JN." 

XV.  System  Performance 

Chromatograms  and  mass  spectra  from  each  sample  analysis  and  instrument  per¬ 
formance  were  considered  acceptable. 


100100C4.ANC 


51 


TBME,  BTEX,  and  TFH  Gasoline 
(EPA  Modified  Method  8015/8020/ADEC  Method  AK  101) 

Groundwater 
Batch  33799 

Water  samples  5MW5-30.  5MW5-30D.  5MW16A-14.  5MW16A-14D.  and  5CF02  were 
validated  from  analytical  batch  33799,  following  criteria  outlined  in  the  U.S.  EPA 
Functional  Guidelines  for  Evaluating  Organic  Analyses. 

i.  Holding  Times 

All  samples  were  analyzed  within  14  days.  Therefore,  all  samples  met  holding  time 
QC  acceptance  criteria. 

III.  Initial  Calibration 

All  percent  RGDs  were  within  the  control  limit  of  ±30  percent,  thereby  meeting 
initial  calibration  QC  acceptance  criteria. 

IV.  Continuing  Calibration 

All  percent  differences  were  within  the  QC  control  limit  of  ±15  percent,  thereby 
meeting  continuing  calibration  QC  acceptance  criteria. 

V.  Blanks 

The  method  and  travel  blank  associated  with  this  analytical  batch  were  free  of 
contaminants,  thereby  meeting  QC  acceptance  criteria. 

VI.  System  Monitoring  Compounds  (Surrogates) 

Except  for  5MW5-30,  all  surrogate  spike  recoveries  were  within  QC  control  limits  of 
80  to  120  percent.  Therefore,  the  majority  surrogate  spike  recoveries  met  QC 
acceptance  criteria.  All  results  for  5MW5-30  were  qualified  as  estimates  and 
flagged  with  a  "J"  for  positive  results,  a  "UJ"  for  nondetected  results. 

Xi.  Target  Compound  Identification 

For  BTEX  analyses,  compounds  detected  were  verified  by  a  second  column  confir¬ 
mation  analysis.  Therefore,  BTEX  analyses  met  target  compound  identification  QC 
acceptance  criteria.  TBME  and  TFH  gasoline  analyses  do  not  require  second 
column  confirmation. 
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XII.  Compound  Quantitation  and  Reported  Detection  Limits 

Sample  results  were  correctly  calculated,  thereby  meeting  compound  quantitation 
acceptance  criteria.  All  detection  limits  were  rep)orted  correctly. 

All  TFH  gasoline  analyses  were  calculated  incorrectly  because  Method  8015/8020 
was  used  instead  of  ADEC  Method  AK  101.  The  retention  time  windows  and  type 
of  calibration  standard  used  for  Method  8015/8020  differed  when  compared  to  the 
ADEC  method.  The  retention  time  window  was  larger  for  the  ERA  method  and 
included  the  major  range  of  gasoline  peaks  when  compared  to  the  ADEC  stan¬ 
dards.  A  new  retention  time  window  was  established  that  included  peaks  similar  to 
standards  used  for  both  methods.  TFH-gasoline  recalculations  affected  results 
reported  above  the  detection  limit  only;  therefore,  no  sample  results  were  recalcu¬ 
lated  from  this  analytical  batch. 

XV.  System  Performance 

Chromatograms  from  each  sample  analysis  and  instrument  performance  were 
considered  acceptable. 
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TFH  Gasoline 

(ERA  Modified  Method  8015/ADEC  Method  AK  102) 

Groundwater 
Batch  33799 

Water  samples  5WS01,  5WS01A,  5WS02,  and  5WS02  MS/MSO  were  validated  from 
analytical  batch  33799,  following  criteria  outlined  in  the  U.S.  EPA  Functional  Guide¬ 
lines  for  Evaluating  Organic  Analyses. 

I.  Holding  Times 

All  samples  were  analyzed  within  14  days.  Therefore,  all  samples  met  holding  time 
QC  acceptance  criteria. 

III.  initial  Calibration 

All  percent  RSOs  were  within  the  control  limit  of  ±30  percent,  thereby  meeting 
initial  calibration  QC  acceptance  criteria. 

IV.  Continuing  Calibration 

All  percent  differences  were  within  the  QC  control  limit  of  ±15  percent,  thereby 
meeting  continuing  calibration  QC  acceptance  criteria. 

V.  Blanks 

The  method  blanks  associated  with  these  analytical  batches  were  free  of  contami¬ 
nants,  thereby  meeting  QC  acceptance  criteria. 

VI.  System  Monitoring  Compounds  (Surrogates) 

All  surrogate  spike  recoveries  were  within  QC  control  limits  of  80  to  120  percent, 
thereby  meeting  QC  acceptance  criteria. 

VII.  Matrix  Spike/Matrix  Spike  Duplicates 

The  MS/MSD  recoveries  were  within  the  QC  control  limits  of  80  to  120  percent  and 
RPD  were  within  the  QC  control  limits  of  ±20,  thereby  meeting  QC  acceptance 
criteria  for  both  accuracy  and  precision. 

XI.  Target  Compound  Identification 

No  target  compounds  were  detected  above  the  reporting  limits. 
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Xil.  Compound  Quantitation  and  Reported  Detection  Limits 

No  target  compounds  were  detected  above  reporting  limits.  Detection  limits  were 
reported  corre<%. 

All  TFH  gasoline  analyses  were  calculated  irKx^rrectly  because  Method  8015/8020 
was  used  instead  of  ADEC  Method  AK  101.  The  retention  time  windows  and  type 
of  calibration  standard  used  for  Method  8015/8020  differed  when  compared  to  the 
ADEC  method.  The  retention  time  window  was  larger  for  the  EPA  method  and 
included  the  msyor  range  of  gasoline  peaks  when  compared  to  the  ADEC  stan¬ 
dards.  A  new  retention  time  window  was  established  that  included  peaks  similar  to 
standards  used  for  both  methods.  TFH-gasoline  recalculations  affected  results 
reported  above  the  detection  limit  only;  therefore,  no  sample  results  were  recalcu¬ 
lated  from  this  analytical  batch. 

XV.  System  Performance 

Chromatograms  from  each  sample  analysis  and  instrument  performance  were 
considered  acceptable. 
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TFH  Diesel  and  JP-4 

(EPA  Modified  Method  8015/ADEC  Method  AK  102) 

Groundwater 
Batch  33799 

Water  samples  5MW5-30,  5MW16A-14.  5WS01,  5WS01A.  5WS02.  and  5WS02 
•MS/MSD  were  validated  from  analytical  batch  33799,  following  criteria  outlined  in 
tne  U.S.  EPA  Functional  Guidelines  for  Evaluating  Organic  Analyses. 

I.  Holding  Times 

All  samples  were  extracted  and  analyzed  within  1 4  days.  Therefore,  ail  samples 
met  holding  time  QC  acceptance  criteria. 

III.  Initial  Calibration 

All  percent  RSDs  were  within  the  QC  control  limit  of  ±30  percent,  thereby  meeting 
initial  calibration  QC  acceptance  criteria. 

iV.  Continuing  Calibration 

All  percent  differences  were  within  the  QC  control  limit  of  ±15  percent,  thereby 
meeting  continuing  calibration  QC  acceptance  criteria. 

V.  Blanks 

The  method  blank  associated  with  this  analytical  batch  was  free  of  contaminants, 
thereby  meeting  QC  acceptance  criteria. 

VI.  System  Monitoring  Compounds  (Surrogates) 

A*l  surrogate  spike  recoveries  were  within  QC  control  limits  of  50  to  150  percent, 
thereby  meeting  QC  acceptance  criteria. 

VII.  Matrix  Spike/Matrix  Spike  Duplicates 

For  JP-4  analyses.  MS/MSD  recoveries  were  below  the  QC  acceptance  criteria  of 
60  to  120  percent.  The  RPD  for  this  analysis  met  the  QC  acceptance  criteria  of 
±20  RPD.  According  to  the  functional  guidelines,  samples  are  not  qualified  on  the 
basis  of  MS/MSD  results.  For  diesel  analyses,  MS/MSD  recoveries  were  within  the 
QC  control  limits  of  60  to  120  percent  and  RPDs  were  within  the  QC  control  limits 
of  ±20,  thereby  meeting  QC  acceptance  criteria. 
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XI.  Target  Compound  Identification 

No  target  compounds  were  detected  above  the  reporting  limit. 

XII.  Compound  Quantitation  and  Reported  Detection  Limits 

No  target  compounds  were  detected  above  the  reporting  limit.  Detection  limits 
were  reported  correctly. 

All  TFH  diesel  analyses  were  calculated  incorrectly  because  Method  8015  was 
used  instead  of  ADEC  Method  AK  102.  The  retention  time  windows  and  type  of 
calibration  standards  used  differed  when  compared  to  the  ADEC  method.  TFH 
diesel  results  could  not  be  recalculated  because  the  chromatographic  peaks  from 
Method  8015  and  the  ADEC  method  did  not  match.  Consequently,  a  new  reten¬ 
tion  time  window  could  not  be  established.  Because  the  ADEC-defined  retention 
time  window  is  larger  than  the  original  retention  time,  it  is  expected  that  TFH  diesel 
results  are  biased  low.  This  only  affects  results  reported  above  the  detection  limit; 
therefore,  no  sample  results  from  this  analytical  batch  were  qualified. 

XV.  System  Performance 

Chromatograms  for  each  sample  analysis  and  instrument  performance  were  con¬ 
sidered  acceptable. 
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Cations 

(EPA  Methods  6010  and  7000) 

Groundwater 
Batch  33799 

Water  samples  5WS01,  5WS01A,  and  5WS02  were  validated  from  analytical  batch 
33799,  following  criteria  outlined  in  the  U.S.  EPA  Functional  Guidelines  for  Evalu¬ 
ating  Inorganic  Analyses. 

All  samples  were  analyzed  for  the  following  cations  by  Inductively  Coupled  Plasma 
(ICP)  method;  calcium,  iron,  magnesium,  potassium,  and  sodium. 

1.  Holding  Times 

All  metal  analyses  were  analyzed  within  6  months.  Therefore,  ail  samples  met 
holding  time  QC  acceptance  criteria. 

ii.  Calibration  Check 

Each  instrument  was  calibrated  at  the  correct  frequency  and  with  the  proper  num¬ 
ber  of  blanks  and  standards  for  each  element.  All  initial  and  continuing  calibration 
recoveries  were  within  QC  control  limits  of  90  to  110  percent.  Therefore,  all  calibra¬ 
tions  met  QC  acceptance  criteria. 

III.  Preparation  Blanks 

Two  different  elements  were  detected  in  at  least  one  of  the  preparation  blanks. 
However,  blank  contaminant  concentrations  were  below  the  CRDL 

No  samples  required  qualification  as  a  result  of  blank  contamination. 

IV.  ICP  Interference  Check  Samples 

All  ICP  interference  check  sample  recoveries  were  within  the  QC  control  limits  of  80 
to  120  percent,  thereby  meeting  QC  acceptance  criteria. 

V.  Laboratory  Control  Sample  (LCS) 

All  LCS  recoveries  were  within  QC  control  limits  of  80  to  120  percent,  thereby 
meeting  QC  acceptance  criteria. 
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VI.  Duplicates 


All  duplicate  results  were  within  the  QC  control  limits  of  ±20  RPD,  thereby  meeting 
QC  acceptance  criteria. 

VII.  Matrix  Spike  Sample  Analysis 

All  matrix  spike  recoveries  were  within  the  QC  control  limits  of  75  to  1 25  percent, 
thereby  meeting  QC  acceptance  criteria. 

IX.  ICP  Serial  Dilution 

All  serial  dilutions  met  the  QC  control  acceptance  criteria  of  ±10  percent  differ¬ 
ence. 

X.  Sample  Result  Verification 

All  sample  results  were  calculated  correctly,  thereby  meeting  compound  quantita¬ 
tion  acceptance  criteria. 
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General  Chemistry-Conventional  Parameters 
(EPA  Method  310.1/300.0) 

Groundwater 
Batch  33799 

Water  samples  5WS01,  5WS01A.  and  5WS02  were  validated  from  analytical  batch 
33799,  following  criteria  outlined  in  the  U.S.  EPA  Functional  Guidelines  for  Evalu¬ 
ating  Inorganic  Analyses. 

All  samples  were  analyzed  for  alkalinity,  bicarbonate,  carbonate,  chloride,  nitrate, 
and  sulfate. 

i.  Holding  Times 

Ail  nitrate  analyses  were  performed  within  2  days;  all  alkalinity,  bicarbonate,  and 
carbonate  analyses  were  performed  within  14  days,  and  all  chloride  and  sulfate 
analyses  were  performed  within  28  days,  therefore  all  samples  met  holding  time 
QC  acceptance  criteria. 

II.  Initial  and  Continuing  Calibration 

All  initial  and  continuing  calibration  recoveries  were  within  QC  control  limits  of  80  to 
120  percent,  thereby  meeting  QC  acceptance  criteria. 

III.  Blanks 

Methods  blanks  were  free  of  contamination,  thereby  meeting  QC  acceptance  cri¬ 
teria. 

V.  Laboratory  Control  Sample 

All  LCS  recoveries  were  within  QC  control  limits  of  80  to  120  percent,  thereby 
meeting  QC  acceptance  criteria. 

VI.  Duplicates 

All  duplicate  results  were  within  the  QC  control  limits  of  ±20  RPD,  thereby  meeting 
QC  acceptance  criteria. 

VIII.  Matrix  Spike  Recovery 

Chloride,  nitrate,  and  sulfate  matrix  spike  recoveries  were  within  QC  control  limits  of 
80  to  120  percent,  thereby  meeting  QC  acceptance  criteria.  Matrix  spikes  are  not 
performed  with  alkalinity,  bicarbonate,  and  carbonate  analyses. 
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Volatile  Organic  Compounds 
(EPA  Method  8010) 

Surface  Water/Sediment 
Batch  33862 

Surface  water  and  sediment  samples  5SW09B.  5SW09.  5SW09D,  5SW10,  5SE09, 
59SE09A.  5SE10.  5SW10  MS/MSD.  and  5SE10  MS/MSD  were  validated  from 
analytical  batch  33862,  following  criteria  outlined  in  the  U.S.  EPA  Functional  Guide¬ 
lines  for  Evaluating  Organic  Analyses. 

I.  Holding  Times 

All  samples  were  analyzed  within  14  days,  therefore  all  samples  met  holding  time 
QC  acceptance  criteria. 

III.  Initial  Calibration 

All  percent  relative  standard  errors  (RSEs)  were  within  the  QC  control  limits  of 
±30  percent,  thereby  meeting  initial  calibration  QC  acceptance  criteria. 

iV.  Continuing  Calibration 

Except  for  several  target  compounds,  the  percent  difference  for  all  compounds 
were  within  the  QC  control  limits  of  ±15  percent,  thereby  meeting  continuing  cali¬ 
bration  QC  acceptance  criteria.  Target  compounds  that  did  not  meet  QC  accep¬ 
tance  criteria  are  listed  in  Table  8. 

Where  continuing  calibrations  exceeded  QC  acceptance  criteria,  no  target  com¬ 
pounds  were  detected  in  the  samples.  Hierefore,  no  samples  were  qualified  as  a 
result  of  continuing  calibrations. 

V.  Blanks 

The  method  and  travel  blanks  associated  with  this  analytical  batch  were  free  of 
contaminants,  thereby  meeting  QC  acceptance  criteria. 

Vi.  System  Monitoring  Compounds  (Surrogates) 

All  surrogate  spike  recoveries  were  within  QC  control  limits  of  60  to  130  percent, 
thereby  meeting  QC  acceptance  criteria. 
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VII.  Matrix  Spike/Matrix  Spike  Duplicates 


All  MS/MSD  recoveries  were  within  the  method  specified  QC  control  limits  and 
relative  percent  differences  (RPDs)  were  within  the  QC  control  limits  of  ±20, 
thereby  meeting  QC  acceptance  criteria  for  both  accuracy  and  precision. 


Table  8 


Compound 

Percent  Difference 

Continuing  Calibration  (9/15/92  FA  RTX-1) 

chloromethane 

34.6 

vinyl  chloride 

22.2 

1.1-dichloroethene 

19.4 

tetrachloroethene 

22.8 

Continuing  Calibration  (9/16/92  GC3A  RTX-1) 

chloromethane 

31.4 

vinyl  chloride 

24.4 

bromomethane 

17.0 

chloroethane 

19.7 

1,1-dichloroethene 

17.5 

chlorobenzene 

18.0 

Continuing  Calibration  (9/16/92  GC3C  RESTEK  502.2) 

bromomethane/chloromethane 

23.0 

1,1-dichloroethene 

29.8 

methylene  chloride 

38.5 

trans-1 ,2-dichloroethene 

21.1 

1,1-dichlorethane 

23.1 

cis-1 ,2-dichloroethene 

20.4 

chloroform 

21.4 

1,2-dichloroethane 

23.7 

carbon  tetrachloride 

19.6 

1 ,2-dichioropropene 

17.1 

bromodichloromethane 

18.5 

trichloroethene 

17.8 

cis-1 ,3-dichloropropene 

19.7 

1 ,1 ,2-trichloroethane 

18.7 

dibromochloromethane 

22.9 

1 ,2-dibromoethane 

26.9 

bromoform 

20.7 

1 ,1 ,2,2-tetrachloroethene 

15.7 
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XI.  Target  Compound  Identification 

Compounds  detected  in  samples  were  verified  by  a  second  column  confirmation 
analysis,  thereby  meeting  target  compound  identification  QC  acceptance  criteria. 

XII.  Compound  Quantitation  and  Reported  Detection  Limits 

All  sample  results  were  calculated  correctly,  thereby  meeting  compound  quantita¬ 
tion  acceptance  criteria.  For  water  samples,  all  detection  limits  were  reported  cor¬ 
rectly.  For  soil  samples,  detection  limits  and  results  were  reported  without  adjust¬ 
ment  for  percent  moisture. 

XV.  System  Performance 

Chromatograms  from  each  sample  analysis  and  instrument  performance  were 
considered  acceptable. 
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Semivoiatile  Organic  Compounds 
(EPA  Method  8270) 

Surface  Water/Sediment 
Batch  33862 

Surface  water  and  sediment  samples  5SW09.  5SW10,  5SE09RX,  5SE09ARX, 
5SE10R,  5SW10  MS/MSD,  and  5SE10RX  MS/MSD  were  validated  from  analytical 
batch  33862,  following  criteria  outlined  in  the  U.S.  EPA  Functional  Guidelines  for 
Evaluating  Organic  Analyses. 

I.  Holding  Times 

All  water  samples  were  extracted  within  7  days  and  analyzed  within  40  days. 
Therefore,  all  water  samples  met  extraction  and  analysis  holding  time  QC  accep¬ 
tance  criteria.  All  soil  samples  exceeded  the  14-day  extraction  holding  time 
requirement  and  were  analyzed  within  40  days.  Therefore,  ail  soil  sample  results 
were  qualified  as  estimates  and  flagged  with  a  "J“  for  positive  results,  a  "UJ"  for 
nondetected  results. 

II.  GC/MS  Tuning 

GC/MS  tuning  was  performed  for  every  12-hour  period.  Each  GC/MS  tune  met  ion 
abundance  QC  acceptance  criteria. 

III.  Initial  Calibration 

Except  for  2,4-dinitrophenol,  all  initial  calibration  average  relative  response  factors 
(RRFs)  and  percent  relative  standard  deviations  (RSDs)  met  QC  acceptance  cri¬ 
teria.  Therefore,  the  majority  of  initial  calibration  results  met  QC  acceptance  cri¬ 
teria.  The  percent  RSD  for  2,4-dinitrophenol  was  31 .6,  which  was  outside  the  QC 
control  limit  of  ±30  percent  RSD.  2.4-Dinitrophenol  was  not  detected  in  any  of  the 
samples  analyzed,  therefore  no  samples  were  qualified. 

iV.  Continuing  Calibration 

Except  for  several  target  compounds,  all  continuing  calibration  RRFs  and  percent 
differences  met  continuing  calibration  QC  acceptance  criteria.  The  compounds 
that  did  not  meet  QC  acceptance  criteria  are  listed  in  Table  9. 

Where  continuing  calibrations  exceeded  QC  acceptance  criteria,  no  target  com¬ 
pounds  were  detected  in  the  samples.  Therefore,  no  samples  were  qualified  as  a 
result  of  continuing  calibrations. 
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Table  9  | 

1  Compound 

Percent  Difference  | 

1  Continuing  Calibration  (10/5/92  948)  | 

2,4-dinitrophenol 

72.9 

4-nitroaniline 

43.4 

4,6-dinitro-2-methylphenol 

26.4 

1  Continuing  Calibration  (10/5/92  1005)  | 

nitrobenzene 

36.7 

isophorone 

31.0 

bis  (2-chloroethoxy)  methane 

25.4 

4-chloro-3-methylphenol 

31.4 

4-nitroaniline 

37.5 

1  Continuing  Calibration  (10/22/92  2121)  | 

3,3’-dichlorobenzedine 

-1-27.2  1 

V.  Blanks 

Except  for  di-n-buytiphthalate,  method  blanks  associated  with  this  analytical  batch 
were  contamination  free.  Di-n-buytiphthalate  was  detected  in  SBLK4RX  (October 
19)  at  a  concentraion  of  39  iig/kg.  Di-n-buytiphthalate  results  for  5SE09RX  (420UJ) 
and  5SE09ARX  (420UJ)  were  qualified  as  nondetected  and  flagged  with  a  "U"  as  a 
result  of  method  blank  contamination. 

VI.  System  Monitoring  Compounds  (Surrogates) 

All  surrogate  spike  recoveries  were  within  the  CLP  QC  control  limits,  thereby  meet¬ 
ing  QC  acceptance  criteria. 

Vii.  Matrix  Spike/Matrix  Spike  Duplicate 

Except  for  two  MSD  recoveries  and  nine  RSDs,  all  MS/MSD  recoveries  and  RPDs 
were  within  the  CLP  QC  control  limits,  thereby  meeting  QC  acceptance  criteria  for 
both  accuracy  and  precision.  According  to  the  CLP  functional  guidelines,  samples 
are  not  qualified  on  the  basis  of  MS/MSD  results,  therefore  no  sample  results  were 
qualified. 

X.  Internal  Standards 

All  area  counts  and  retention  times  were  within  the  CLP  QC  control  limits.  There¬ 
fore,  all  samples  met  QC  acceptance  criteria  for  internal  standards.  Sample  reten- 
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tion  times  were  not  reported  by  the  laboratory  on  (X3mputer  printouts.  Therefore,  it 
was  not  possible  to  verify  if  retention  times  were  reported  correctly. 

XI.  Target  Compound  Identification 

Alt  target  compound  relative  retention  times  (RRTs)  were  within  0.06  units  of  the 
standard  RRT.  All  target  compound  mass  spectra  matched  standard  mass 
spectra.  Therefore,  all  samples  met  target  compound  identification  QC  acceptance 
criteria. 

Xil.  Compound  Quantitation  and  Reported  Detection  Limits 

All  sample  results  were  calculated  using  the  correct  internal  standard,  quantitation 
ion,  and  RRF.  Therefore,  all  samples  met  compound  quantitation  QC  acceptance 
criteria.  For  water  samples,  all  detection  limits  were  reported  correctiy.  For  soil 
samples,  all  detection  limits  were  correctly  adjusted  for  percent  moisture. 

Xlli.  Tentatively  identified  Compounds  (TICs) 

All  sample  TICs  met  QC  acceptance  criteria.  A  library  search  was  conducted  for 
each  sample  result  reported  on  Form  I.  Sample  mass  spectra  for  each  TIC  identi¬ 
fied  matched  standard  mass  spectra.  \A^en  sample  mass  spectra  did  not  match 
standard  mass  spectra,  the  TIC  was  designated  as  an  "unknown."  Samples 
5SE09ARX,  5SE09RX,  and  5SE10RX  contained  TICs  that  were  also  detected  in  the 
method  blanks;  these  TICs  were  rejected  and  flagged  with  an  "R."  All  TICs 
detected  are  considered  estimated  concentrations  and  flagged  with  a  "JN." 

XV.  System  Performance 

Chromatograms  and  mass  spectra  from  each  sample  analysis  and  instrument  per¬ 
formance  were  considered  acceptable. 
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BTEX  and  TFH  Gasoline 

(ERA  Modified  Method  8015/8020/ADEC  Method  AK  101) 
Surface  Water/Sediment 
Batch  33862 

Surface  water  and  sediment  samples  5SW09B.  5SW09,  5SW09D.  5SW10.  5SE09, 
5SE09A,  5SE10.  5SW10  MS/MSD,  and  5SE10  MS/MSD  were  validated  from  analyti* 
cal  batch  33862,  following  criteria  outlined  in  the  U.S.  EPA  Functional  Guidelines  for 
Evaluating  Organic  Analyses. 

I.  Holding  Times 

All  water  samples  were  analyzed  within  14  days.  All  soil  samples  were  extracted 
and  analyzed  within  14  days.  Therefore,  all  samples  met  holding  time  QC  accep¬ 
tance  criteria. 

III.  Initial  Calibration 

For  TFH  gasoline  analyses,  all  percent  RSDs  were  within  the  QC  control  limit  of 
±30  percent.  For  BT^  analyses,  percent  RSEs  were  within  the  QC  control  limits 
of  ±30  percent.  Therefore,  all  compounds  met  initial  calibration  QC  acceptance 
criteria. 

iV.  Continuing  Calibration 

All  percent  differences  were  within  the  QC  control  limit  of  ±  1 5  percent,  thereby 
meeting  continuing  calibration  QC  acceptance  criteria. 

V.  Bianks 

The  method  and  travel  blank  associated  with  this  analytical  batch  were  free  of 
contaminants,  thereby  meeting  QC  acceptance  criteria. 

Vi.  System  Monitoring  Compounds  (Surrogates) 

All  surrogate  spike  recoveries  were  within  QC  control  limits  of  80  to  120  percent, 
thereby  meeting  QC  acceptance  criteria. 

Vil.  Matrix  Spike/Matrix  Spike  Dupiicates 

All  MS/MSD  recoveries  were  within  the  QC  control  limits  of  60  to  120  percent  and 
all  RPDs  were  within  the  QC  control  limits  of  ±20,  thereby  meeting  QC  acceptance 
criteria  for  both  accuracy  and  precision. 
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XI.  Target  Compound  Identification 

No  target  compounds  were  detected  above  the  reporting  limits. 

XII.  Compound  Quantitation  and  Reported  Detection  Limits 

No  target  compounds  were  detected  above  the  reporting  limits.  For  water 
samples,  detection  limits  were  reported  correctly.  For  soil  samples,  detection  limits 
and  results  were  reported  without  adjustment  for  percent  moisture. 

All  TFH  gasoline  analyses  were  calculated  incorrectly  because  Method  8015/8020 
was  used  instead  of  AOEC  Method  AK  101.  The  retention  time  windows  and  type 
of  calibration  standard  used  for  Method  8015/8020  differed  when  compared  to  the 
ADEC  method.  The  retention  time  window  was  larger  for  the  EPA  method  and 
included  the  major  range  of  gasoline  peaks  when  compared  to  the  ADEC  stan¬ 
dards.  A  new  retention  time  window  was  established  that  included  peaks  similar  to 
standards  used  for  both  methods.  TFH-gasoline  recalculations  affected  results 
reported  above  the  detection  limit  only;  therefore,  no  sample  results  were  recalcu¬ 
lated  from  this  analytical  batch. 

XV.  System  Performance 

Chromatograms  from  each  sample  analysis  and  instrument  performance  were 
considered  acceptable. 
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TFH  Diesel  and  JP-4 

(EPA  Modified  Method  8015/ADEC  Method  AK  102) 

Surface  Water/Sediment 
Batch  33862 

Surface  water  arKi  sediment  samples  5SW09,  5SW10,  5SE09.  5SE09A.  5SW10 
MS/MSD,  and  5SE10  MS/MSO  were  vsriidated  from  analytical  batch  33862,  follow¬ 
ing  criteria  outlined  in  the  U.S.  EPA  Functional  Guidelines  for  Evaluating  Organic 
Analyses. 

I.  Holding  Times 

All  samples  were  extracted  and  analyzed  within  14  days.  Therefore,  all  samples 
met  holding  time  QC  acceptance  criteria. 

III.  Initial  Calibration 

All  percent  RSEs  were  within  the  QC  asntrol  limit  of  ±30  percent,  thereby  meeting 
initial  calibration  QC  acceptance  criteria. 

IV.  Continuing  Calibration 

All  continuing  calibration  compound  recoveries  were  within  the  QC  control  limit  of 
85  to  115  percent,  thereby  meeting  continuing  calibration  QC  acceptance  criteria. 

V.  Blanks 

The  method  blank  associated  with  this  analytical  batch  was  free  of  contaniinants, 
thereby  meeting  QC  acceptance  criteria. 

VI.  System  Monitoring  Compounds  (Surrogates) 

Except  for  5SE10  (48  percent),  5SW11  (209  percent),  and  5SE11  (38  percent),  all 
surrogate  spike  recoveries  were  within  the  QC  control  limits  of  50  to  150  percent. 
Therefore,  the  majority  of  surrogate  spike  recoveries  met  QC  acceptance  criteria. 

Sample  results  were  qualified  as  estimates  and  flagged  with  a  "J”  for  positive 
results,  a  "UJ"  for  nondetected  results. 

VII.  Matrix  Spike/Matrix  Spike  Duplicates 

All  MS/MSD  recoveries  were  within  the  QC  control  limit  of  60  to  120  percent  and  all 
RPDs  were  within  the  QC  control  limit  of  ±20,  thereby  meeting  QC  acceptance 
criteria  for  both  accuracy  and  precision. 
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XI.  Target  Compound  Identification 

Target  compounds  were  reported  when  retention  times  were  within  the  specified 
windows  and  when  the  chromatograms  matched  standard  fingerprint  pattern  asso¬ 
ciated  with  diesel  or  JP-4.  Therefore,  all  samples  met  target  compound  identifica¬ 
tion  QC  acceptance  criteria. 

All  TFH  diesel  analyses  were  calculated  incorrectly  because  Method  801 5  was 
used  instead  of  ADEC  Method  AK  102.  Ihe  retention  time  windows  and  type  of 
calibration  standards  used  differed  when  compared  to  the  ADEC  method.  TFH 
diesel  results  could  not  be  recalculated  because  the  chromatographic  peaks  from 
Method  8015  and  the  ADEC  method  did  not  match.  Consequently,  a  new  reten¬ 
tion  time  window  could  not  be  established.  Because  the  ADEC-defined  retention 
time  window  is  larger  than  the  original  retention  time,  it  is  expected  that  TFH  diesel 
results  are  biased  low.  This  only  affects  results  reported  above  the  detection  limit. 
Therefore,  OU5SE-09A  was  qualified  as  biased  low  and  flagged  with  a  "J". 

XII.  Compound  Quantitation  and  Reported  Detection  Limits 

Sample  results  were  calculated  correctly,  thereby  meeting  compound  quantitation 
acceptance  criteria.  For  soil  samples,  detection  limits  and  results  were  reported 
without  adjustment  for  percent  moisture.  For  5SE09A,  the  detection  limit  for  TFH 
diesel  was  raised  from  1  jig/kg  to  3  ^g/kg.  Due  to  the  presence  of  JP-4  and 
unknown  hydrocarbons  in  the  sample,  it  was  not  possible  to  confidently  identify 
peaks  found  in  the  diesel  range,  therefore  the  TFH  diesel  detection  limit  was 
raised. 

XV.  System  Performance 

Chromatograms  for  each  sample  analysis  and  instrument  performance  were  con¬ 
sidered  acceptable. 
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Metals 

(EPA  Methods  6010  and  200.7) 

Soil 

Batch  33822 

Soil  samples  SL19HA,  SL19HN,  and  SL^FA  were  validated  from  analytical  batch 
33822.  following  criteria  outlined  in  the  U.S.  EPA  Functional  Guidelines  for  Evalu¬ 
ating  inorganic  Analyses.  Samples  were  analyzed  for  17  metals  by  ICP. 

I.  Holding  Times 

All  metals  were  analyzed  within  6  months.  Therefore,  ail  samples  met  holding  time 
QC  acceptance  criteria. 

II.  Calibration  Check 

Each  instrument  was  calibrated  at  the  correct  frequency  and  with  the  proper  num¬ 
ber  of  blanks  and  standards  for  each  element.  All  initial  and  continuing  calibration 
recoveries  were  within  QC  control  iimite  of  90  to  110  percent.  Therefore,  all  calibra¬ 
tions  met  QC  acceptance  criteria. 

Hi.  Preparation  Blanks 

Three  different  elements  were  detected  in  the  preparation  blank.  No  samples 
required  qualification  as  a  result  of  blank  contamination. 

IV.  ICP  interference  Check  Samples 

All  ICP  interference  check  samples  recoveries  were  within  QC  control  limits  of  80  to 
120  percent,  thereby  meeting  QC  acceptance  criteria. 

V.  Laboratory  Control  Sample  (LCS) 

All  LCS  results  were  within  QC  control  limits,  thereby  meeting  QC  acceptance  cri¬ 
teria. 

VI.  Duplicates 

All  duplicate  results  were  within  the  QC  control  limit  of  ±35  RPD,  thereby  meeting 
QC  acceptance  criteria. 
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Vli.  Matrix  Spike  Sampie  Analysis 

Post-digestion  matrix  spikes  were  performed  instead  of  predigestion  matrix  spikes. 
All  post-digestion  matrix  spike  recoveries  were  within  the  QC  control  limits  of  75  to 
1 25  percent,  thereby  meeting  QC  acceptance  criteria. 

IX.  ICP  Serial  Dilution 

A  serial  dilirtions  was  not  performed  with  this  analytical  batch. 

X.  Sample  Result  Verification 

All  sample  results  were  calculated  correctly,  thereby  meeting  compound  quantita¬ 
tion  acceptance  criteria.  All  sample  results  and  detection  limits  were  correctly 
adjusted  for  percent  moisture. 
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Volatile  Organic  Compounds 
(EPA  Method  8010) 

Soil 

Batch  55500 

Water  and  soil  samples  SL04S12ND.  SL04S12A,  SL04S12AA.  and  SL04S12N  were 
validated  from  anal^cal  batch  55500,  following  criteria  outlined  in  the  U.S.  EPA 
Functional  Guidelines  for  Evaluating  Organic  Analyses. 

I.  Holding  Times 

All  samples  were  analyzed  within  14  days,  therefore  all  samples  met  holding  time 
QC  acceptance  criteria. 

III.  initial  Calibration 

All  percent  relative  standard  deviations  (RSDs)  were  within  the  QC  control  limits  of 
±30  percent,  thereby  meeting  initial  calibration  QC  acceptance  criteria. 

IV.  Continuing  Calibration 

The  continuing  calibration  concentration  for  all  compounds  were  within  the  method 
specified  QC  control  limits,  thereby  meeting  continuing  calibration  QC  acceptance 
criteria. 

V.  Blanks 

The  method  blank  associated  with  this  analytical  batch  was  free  of  contaminants, 
thereby  meeting  QC  acceptance  aiteria. 

VI.  System  Monitoring  Compounds  (Surrogates) 

All  surrogate  spike  recoveries  were  within  QC  control  limits  of  71  to  121  for  water 
samples  and  52  to  129  for  soil  samples,  thereby  meeting  QC  acceptance  criteria. 

Vil.  Matrix  Spike/Matrix  Spike  Duplicate 

All  MS/MSD  recoveries  and  RPDs  were  within  the  method  specified  QC  control 
limits,  thereby  meeting  QC  acceptance  criteria  for  both  accuracy  and  precision. 

XI.  Target  Compound  Identification 

No  target  compounds  were  detected  above  the  method  detection  limit  (MOL). 
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XII.  Compound  Quantitation  and  Reported  Detection  Limits 

No  target  compounds  were  detected  above  the  MOL  All  detection  limits  were 
reported  correctly  and  all  results  were  correctly  adjusted  for  percent  moisture. 

XV.  System  Performance 

Chromatograms  from  each  sample  analysis  and  instrument  performance  were 
considered  acceptable. 
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BTEX  and  TFH  Gasoline 

(ERA  Modified  Method  8015/8020/ADEC  AK  101) 

Soil 

Batch  55500 

Soil  samples  SL04S12A,  SL04S12AA.  and  SL04S12N  were  validated  from  analytical 
batch  55500,  following  the  criteria  outlined  in  the  U.S.  EPA  Functional  Guidelines 
for  Evaluating  Organic  Analyses. 

i.  Holding  Times 

All  soil  samples  were  extracted  and  ansdyzed  within  14  days.  Therefore,  all 
samples  met  holding  time  QC  acceptance  criteria. 

lil.  Initial  Calibration 

All  percent  RSOs  were  within  the  conto-ol  limit  of  ±30  percent,  thereby  meeting 
initial  calibration  QC  acceptance  criteria. 

iV.  Continuing  Calibration 

All  percent  differences  were  within  the  QC  control  limits  of  ±15  percent,  thereby 
meeting  continuing  calibration  QC  acceptance  criteria. 

V.  Blanks 

The  method  blank  associated  with  this  analytical  batch  was  free  of  contaminants, 
thereby  meeting  QC  acceptance  criteria. 

VI.  System  Monitoring  Compounds  (Surrogates) 

All  surrogate  spike  recoveries  were  within  the  QC  control  limits  of  50  to  120  per¬ 
cent,  thereby  meeting  QC  acceptance  criteria. 

VII.  Matrix  Spike/Matrix  Spike  Duplicates 

All  MS/MSD  recoveries  and  RPDs  were  within  the  method  specified  QC  control 
limits,  thereby  meeting  QC  acceptance  criteria  for  both  accuracy  and  precision. 

Xi.  Target  Compound  Identification 

Target  compounds  were  reported  only  when  retention  times  were  within  their 
specified  windows.  Therefore,  target  compound  identification  QC  acceptance 
criteria  were  met  for  all  samples. 
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XII.  Compound  Quantitation  and  Reported  Detection  Limits 

All  sample  results  were  calculated  correctly,  thereby  meeting  compound  quantita¬ 
tion  acceptance  criteria.  All  sample  results  and  detection  limits  were  reported 
correctly  and  all  results  were  correctly  adjusted  for  percent  moisture.  Samples 
SL04S12A  and  SL04S12AA  required  a  medium-level  (tenfold  dilution)  analysis  to 
bring  high  concentrations  of  target  compounds  into  the  linear  range  of  the  instru¬ 
ment. 

All  TFH  gasoline  analyses  were  calculated  incorrectly  because  Method  8015/8020 
was  used  instead  of  AOEC  Method  AK  101.  The  retention  time  windows  and  type 
of  calibration  standard  used  for  method  8015/8020  differed  when  compared  to  the 
ADEC  method.  The  retention  time  window  was  larger  for  the  ERA  method  and 
included  the  major  range  of  gasoline  peaks  when  compared  to  the  ADEC  stan¬ 
dards.  A  new  retention  time  window  could  not  be  established  for  samples 
analyzed  by  Superior  Analytical,  and  results  reported  above  the  detection  limit 
could  not  be  recalculated.  Therefore,  TFH-gasoline  results  for  SL04S12A  and 
SL04S12AA  are  considered  estimates  and  flagged  with  a  "J". 

XV.  System  Performance 

Chromatograms  for  each  sample  analysis  and  instrument  performance  were  con¬ 
sidered  acceptable. 
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TFH  Diesel  and  JP-4 

(EPA  Modified  Method  801 5/ADEC  Method  AK  1 02) 

Soil 

Batch  55500 

Water  and  soil  samples  SL04S12ND,  SL04S12A.  SL04S12AA,  SL04S12N,  and 
SL04S12NA  were  validated  from  analytical  batch  55500,  following  criteria  outlined 
in  the  U.S.  EPA  Functional  Guidelines  for  Evaluating  Organic  Analyses. 

I.  Holding  Times 

All  samples  were  extracted  and  analyzed  within  14  days.  Therefore,  all  samples 
met  holding  time  QC  acceptance  criteria. 

III.  Initial  Calibration 

All  percent  RSDs  were  within  the  QC  control  limits  of  ±30  percent,  thereby  meeting 
initial  calibration  QC  acceptance  criteria. 

IV.  Continuing  Calibration 

All  percent  differences  were  within  the  QC  control  limits  of  ±15  percent,  thereby 
meeting  continuing  calibration  QC  acceptance  criteria. 

V.  Blanks 

The  method  blank  associc^'.d  with  this  analytical  batch  was  free  of  contaminants, 
thereby  meeting  QC  acceptance  criteria. 

VI.  System  Monitoring  Compounds  (Surrogates) 

All  surrogate  spike  recoveries  were  within  the  QC  control  limits  of  50  to  120  per¬ 
cent,  thereby  meeting  QC  acceptance  criteria. 

Vli.  Matrix  Spike/Matrix  Spike  Duplicates 

The  MS/MSD  recoveries  were  within  the  QC  control  limits  of  61  to  145  percent  and 
RPDs  were  within  the  QC  control  limits  of  ±14,  thereby  meeting  QC  acceptance 
criteria  for  both  accuracy  and  precision. 

Xi.  Target  Compound  Identification 

Target  compounds  were  reported  only  when  retention  times  were  within  their  spe¬ 
cified  windows.  JP-4  results  for  samples  SL04S12A,  SL04S12AA,  and  SL04S12N 
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were  flagged  with  an  'X”  because  sample  JP-4  chromatograms  did  not  match  stan¬ 
dard  JP-4  chromatograms.  JP-4  results  for  these  samples  were  qualified  as  non- 
detects  and  the  original  “X"  qualifier  was  replaced  with  a  “J". 

XII.  Compound  Quantitation  and  Reported  Detection  Limits 

All  sample  results  were  calculated  correctly,  thereby  meeting  compound  quantita¬ 
tion  acceptance  criteria.  All  sample  results  were  reported  correctly  and  all  results 
were  correctly  adjusted  for  percent  moisture.  Detection  limits  were  raised  for 
samples  SL04S12A  (108-fold),  SL04S12AA  (143-fold),  and  SL04S12N  (4-fold)  due 
to  the  presence  of  interferents  in  the  samples. 

All  TFH  gasoline  analyses  were  calculated  incorrectly  because  Method  8015  was 
used  instead  of  ADEC  Method  AK  102.  The  retention  time  windows  and  type  of 
calibration  standards  used  differed  when  compared  to  the  ADEC  method.  TFH 
diesel  results  could  not  be  recalculated  because  the  chromatographic  peaks  from 
Method  8015  and  the  ADEC  method  did  not  match.  Consequently,  a  new  reten¬ 
tion  time  window  could  not  be  established.  Because  the  ADEC-defined  retention 
time  window  is  larger  than  the  original  retention  time,  it  is  expected  that  TFH  diesel 
results  are  biased  low.  This  only  affects  results  reported  above  the  detection  limit. 
Therefore,  SL04S12A,  SL04S12AA.  SL04S12N.  SL04S12NA.  and  SL04S12ND  were 
qualified  as  biased  low  and  flagged  with  an  "L". 

XV.  System  Performance 

Chromatograms  for  each  sample  analysis  and  instrument  performance  were  con¬ 
sidered  acceptable. 
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This  appendix  has  been  left  blank  intentionally. 


Appendix  J 


AQUATIC  SURVEY  DATA 


Maps  of  Sampling  Locations 
Field  Survey  Data 

Quantitative  Results  For  Macroinvertebrate  Surveys 
Rapid  Bioassessment  Protocol  1  Oata-Spring  1992 
Rapid  Bioassessment  Protocol  1  Data— Late  Summer  1992 


MAPS  OF  SAMPLING  LOCATIONS 


''  i>.4 


Qc  cDuJ^  m 


CK  cM^ 


FIELD  SURVEY  DATA 


TABLE  J.2.  Water  Quality  Meaaurementa  (In  Situ)  Taken  in  Ship  Creek>1992 


Station 

Sampling 

Period 

DO  (mg/L) 

Temp  (*C) 

Cond 

(umhoe/cm) 

pH 

5  MiOl 

Spring 

12.8 

5.6 

58 

BB 

Fail 

11.1 

8.5 

89 

MM 

SMI02 

Spring 

12.8 

7.3 

70 

6.6 

Fall 

10.2 

10.0 

109 

7.1 

5  MI03 

Spring 

12.8 

7.2 

99 

6.7 

Fall 

8.7 

8.7 

110 

7.1 

5  MI11 

Spring 

NS 

NS 

NS 

NS 

Fall 

8.9 

9.0 

390 

7.7 

5  MI12 

Spring 

NS 

NS 

NS 

NS 

Fall 

11.1 

8.3 

101 

7.3 

lOOIIOOc.anc 


TABLE  J.3.  Habitat  Aaaeaament,  Ship  Creek*Statlon  5  MI01 


Habitat  Parameter 


Subatrate 


Bottom  substrate/available 
cover 


Embeddedness 


Ffow/velocity 


Channel  Morophology 


Channel  alteration 


Bottom  scouring  and 
deposition 


Pool/riffle,  run/bend  ratio  12 


Bank  Structure 


Bank  stability 


Bank  vegetation 


Streamskje  cover 


Column  totals 


Category 

Excellent 

S  (F) 

Good 

S  (F) 

Fair 

S  (F) 

Poor 

S  (F) 

(18)  15 


(18)  15 


(18) 


Total  Score 

111  (115) 

S 

=  Spring 

(F) 

=  Fall 

lOOIIOOc.anc 


TABLE  J.3.  (Cont’d) 

Habitat  Aaaeaament,  Ship  Creek*Station  5  Mi02 


Category 


Exceiient 


Habitat  Parameter 


Substrate 


Bottom  substrate/available  18 
cover 


Embeddedness 


Flow/velocity 


Channei  Morophoiogy 


Channel  alteration 


Bottom  scouring  and 
deposition 


Pool/riffle,  run/bend  ratio 


Bank  Structure 


Bank  stability 


Bank  vegetation 


Streamside  cover 


Column  totals 


Total  Score  101  (102) 


48 


Good 

Fair 

S  (F) 

S  (F) 

Poor 

S  (F) 


S  =  Spring 
(F)  =  Fall 


TABLE  J.3.  (Cont’d) 

Habitat  Aaaaaafnant,  Ship  Creak*Statlon  5  MI03 


Habitat  Parametar 


Subatrate 


Category 

Excellent 

S  (F) 

Good 

S  (F) 

Fair 

S  (F) 

Poor 

S  (F) 

Bottom  substrate/available 
cover 

16 

Embeddedness 

16 

Flow/velocity 

18  (16) 

Channel  Morophology 


Channel  alteration 


Bottom  scouring  and 
deposition 


Pool/riffle,  run/bend  ratio 


Bank  Structure 


Bank  stability 


Bank  vegetation 


Streamside  cover 


Column  totals 


8 

(11) 

9 

(10) 

8 


8 


(29)  33 


(8)  5 


(8) 


(67)  5 


Total  Score 

101  (100) 

S  =  Spring 

(F)  =  Fall 
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TABLE  J.3.  (Cont’d) 

Habitat  Aaaeaament,  Ship  Craek*Station  5  Mill 


Habitat  Parameter 


Subetrate 


Bottom  substrate/available 
cover 


Embeddedness 


Flow/velocity 


Channel  Morophoiogy 


Channel  alteration 


Bottom  scouring  and 
deposition 


Pool/riffle,  run/bend  ratio 


Bank  Structure 


Bank  stability 


Bank  vegetation 


Streamside  cover 


Column  totals 


Category 

Excellent 

S  (F) 

Good 

S  (F) 

Fair 

S  (F) 

Poor 

S  (F) 

Total  Score 

(74) 

S  =  Spring  (no  assessment) 

1 

(F)  =  Fall 

lOOIIOOc.anc 


TABLE  J.3.  (Cont*d) 

Habitat  Aaaaaamant,  Ship  Creek-Station  5  Mil  2 


Category 


Habitat  Parameter 


Subatrate 


Bottom  substrate/available 
cover 


Embeddedness 


Flow/velocity 


Channel  Morophology 


Channel  alteration 


Bottom  scouring  and 
deposition 


Pool/riffle,  run/bend  ratio 


Bank  Structure 


Bank  stability 


Bank  vegetation 


Streamside  cover 


Column  totals 


Total  Score  (104) 


Excellent 


Good 

Fair 

S  (F) 

S  (F) 

Poor 

S  (F) 


S  =  Spring  (no  assessment) 
(F)  =  Fall 


TABLE  J.4.  Physical  Characteristics,  Beaver  Pond-1992 


Statlorts 


5  MI04 


5  MI05 


Riparian  2k>ne/Water 

Predominant  Surrounding  Land  Uses 

Commercial' 

Commercial' 

Dam  Present  (Beaver) 

Yes 

Yes 

Canopy  Cover 

Open 

Open 

Sediment/Substrate 

Sediment  Odors 

Normal 

Petroleum 

Sediment  Oiis 

Moderate 

Sediment  Deposits 

None 

Detritus/sand 

Inorganic  Substrate  Components  (%) 

Gravel 

20 

Sand 

50 

10 

Silt 

20 

90 

Clay 

10 

Organic  Substrate  Components  (%) 

Detritus  (CPOM)^ 

20 

80 

Muck-Mud  (FPOM)^ 

80 

20 

'Railroad  grade  to  the  north;  golf  course  to  the  south 
‘Coarse  particulate  organic  matter 
‘Fine  particulate  organic  matter 

1001100c.anc 


TABLE  J.S.  Physical  Characteristics,  Seeps  and  Pools-1992  | 

Stations  1 

5  M106 

5  MI07 

S  MI08  1 

Riparian  Zone  /  Water  | 

Predominant  Surrounding  Land 
Uses 

Commercial' 

Commercial' 

Commercial' 

Canopy  Cover 

Shaded 

Open 

Shaded 

Sediment  /  Substrate  | 

Sediment  Odors 

Petroleum 

None 

Petroleum  | 

Sediment  Oils 

None 

None 

None 

Sediment  Deposits 

Iron  bacteria 

None 

Detritus 

Inorganic  Substrate 

Componerrts  (%)* 

Gravel 

10 

Sand 

10 

80 

Silt 

80 

10 

90 

Clay 

10 

10 

Organic  Substrate  Components 
(%)" 

Detritus  (CPOM)* 

80 

10 

90 

Muck-Mud  (FPOM)’ 

20 

90® 

10 

'Alaskan  Railroad  tracks  and  yard  to  south  of  these  sites;  Air  Force  to  the  north  { 

^Qualitative  assessment 

®Very  little  organic  material  present;  that  present  was  FPOM 

1001100c.anc 


TABLE  J.6.  Water  Quality  Measurements  and  Qualitative  Assessments 

Seeps  and  Pools— 1992 


Parameters 

0.0.  (mg/L) 

Temperature  (’C) 
Conductivity  (umhoes/cm) 
pH 

Water  odors 
Water  surface  oils 


Sampling 

Period 

Stations 

5  MI06 

5  MI07 

5  MI08 

Spring 

4 

.5 

9.6 

2.8 

Spring 

10.0 

14.0 

12.5 

Spring 

382 

425 

435 

Spring 

6.9 

7.1 

7.0 

Petroleum  None  Petroleum 

Sheen  None  None 
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QUANTITATIVE  RESULTS  FOR  MACROINVERTEBRATE  SURVEYS 


1.  Aquatic  Benthic  Macroinvertebrates  from  Station  1,  Elmendorf  Air  Force 

5/28/92 

SPECIES  STA  1  STA  1  STA  1  STA  1 

REPl  REP2  REP3  TOTAL 

NEMATODA 

ANNELIDA 
Oligochaeta 
Liimbriculidae 

Kincaidiana  hexatheca 
Lumbriculus  sp. 

Niadidae 
Nais  sp. 

Nais  coiraniinis 
Nais  cf.sinplex 
Pristinella  sp. 

Slavina  appendiculata 
Stylaria  lacustris 
Tubificidae  w.h.c. 

Tubificidae  w.o.h.c. 

Limnodrilus  sp. 

Limnodrilus  cf.  hoffmeisteri 
Rhyacodrilus  montcuia 

PLATYHELMINTHES 
Turbellaria 
Tricladida 

ARTHOPODA 
Arachnoidea 
Hydracarina 

Crustacea 
Airphipoda 
Talitridae 
Hyalella  azteca 
Cladocera 
Daphnidae 

Daphnia  c£ .  pulex 
Copepoda 
Cyclopoida 
Ostracoda 

Insec ta 
Ephemeroptera 
Baetidae 

Baetis  sp.  1 

Epheme  r e 1 1 i dae 

Drunella  doddsi  1 

Ephemerella  inerinis 
Heptageni idae 
Cinygmula  sp. 

Epeorus  sp.  4 

Stenonema  sp. 


2  14 

1  2 

1  1 

1  5 


4  15 


2  18  21  41 
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SPECIES 


Plecoptera 
Choroperl idae 
Suwallia  sp. 

Nemouridae 
Zapada  sp. 

Perlodidae 
Isoperla  sp. 

Heteroptera 

Corixidae 

Arctocorisa  sp. 

Cori sella  sp. 

Trichoptera 
Glossosoroatidae 
Glossosoma  sp. 

Hydropsychidae 

Cheuinatopsyche  sp. 

Liinnephi  1  idae 
Ecclisomyia  sp. 

Nemotaullus  hostilis 
Rhyacophilidae 
Rhyacophlla  sp. 

Diptera 

Ceratopogonidae 

Bezzia/Palpomyia  sp.  gp. 
Chironomidae 
Brillia  sp. 

Cardiocladius  sp. 
Chaetocladius  sp. 
Chironominae  A 
Chironoinus  sp. 

Cricotopus  sp. 

Diamesa  sp. 

Dicrotendipes  sp. 
Diplocladius  cultriger 
Eukief feriella  sp. 
Eukiefferiella 

cf.  claripennis  sp.gp. 
Eukiefferiella  grace!  sp.gp. 
Glyptotendipes  sp. 
Orthocladiinae  A 
Orthocladiinae  B 
Orthocladius  sp. 

Pagastia  sp. 

Pagastiella  sp. 

Parainerina  sp. 

Paracladopelma  sp. 

Parakief feriella  baChophila 
Parateuiytarsus  sp. 
PhaenopsecCra  sp. 
Polypedilum  sp. 

Polypedilum  cf.  convictxam 
Potchastia  sp. 

Procladius  sp. 

Prodiaznesa  sp. 


STA  1  STA  1  STA  1 

REPl  REP2  REP3 

3  3 


1 


1 

8  11 


5 


8  1 

1  4 


12  2 


2  3 

2 


STA  1 
TOTAL 


6 


1 


1 

19 


14 

5 


5 


5 

2 
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SPECIES 


STA  1 
REPl 


STA  1 
REP2 


STA  1 
REP3 


STA  1 
TOTAL 


Psectrocladius  sp. 

Psectrotanypus  sp. 

Rheocricotopus  sp. 

Rheot2uiytarsus  sp. 

Synorthocladius  semivirens 
Tanypus  sp. 

Teuiytarsus  sp. 

Tvetenia  bavarica  sp.gp.  1 

Empidldae 

Chelifera  sp. 

Muscidae 

Limnophora  sp. 

Psychodidae 
Pericoma  sp. 

Simuliidae 
Cnephia  sp. 

Tipulidae 

Dicranota  sp. 

Ormosia  sp. 

Coleoptera 
Dytiscidae 
Acililus  sp. 

Dytiscus  sp. 

MOLLUSCA 

Gastropoda 

Planorbidae 

Gyraulus  (Torquis  )  sp. 

Pelecypoda 

Sphaerildae 

Pisidium  tnllium 


1 


1  1 


1  1 


TOTAL 

NUMBER 

OF 

ORGANISMS 

35 

46 

38 

119 

TOTAL 

NUMBER 

OF 

SPECIES 

13 

8 

12 

18 
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Table  2 .  Aquatic  Benthic  Macroinvertebrates  from  Station  1 ,  Elmendorf  Air  Force 
Base,  9/01/92. 

SPECIES  STA  1  STA  1  STA  1  STA  1 

REPl  REP2  REP3  TOTAL 

NEMATODA 

ANNELIDA 
Oligochaeta 
Lumbr i cul idae 

Kincaidiana  hexatheca 
Lumbriculus  sp. 

Niadidae 
Nais  sp. 

Nais  consnunis 
Nais  c£. simplex 
Pristinella  sp. 

Slavina  appendiculata 
Stylaria  lacustris 
Tubificidae  w.h.c. 

Tubificidae  w.o.h.c. 

Liinnodrilus  sp. 

Limnodrilus  c£.  hoffmeisteri 
Rhyacodrilus  montana 

PLATYHELMINTHES 
Turbellaria 

Tricladida  1  1 

ARTHOPODA 
Arachnoidea 

Hydracarina  1113 

Crustacea 
Amphipoda 
Talitridae 
Hyalella  azteca 
Cladocera 
Daphnidae 

Daphnia  cf .  pulex 
Copepoda 
Cyclopoida 
Ostracoda 

Insecta 
Ephemeroptera 
Baetidae 
Baetis  sp. 

Ephemerellidae 
Drunella  doddsi 
Ephemerella  inermis 
Heptageni idae 
Cinygmula  sp. 

Epeorus  sp. 

Stenonema  sp. 

Plecoptera 
Choroperlidae 
Suwallia  sp. 


3  3 

99  69  34  202 

6  6 

13  9  6  28 

42  23  26  91 
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Table  2.  Aquatic  Benthic  Macroinvertebrates  from  station  1,  Elmendorf  Air  Force 
Base,  9/01/92. 


Nemouridae 
Zapada  sp. 

Period! dae 
Isoperla  sp. 

Heteroptera 

Corixidae 

Arctocorisa  sp. 

Corisella  sp. 

Trichoptera 
Glossosomatidae 
Glossosoma  sp. 
Hydropsychidae 

Cheumatopsyche  sp. 

Limnephi 1 idae 
Ecclisomyia  sp. 

Nemotaulius  hostilis 
Rhyacophi 1 idae 
Rhyacophila  sp. 

Diptera 

Ceratopogonidae 

Bezzia/Palpomyia  sp.  gp. 

Chi ronomidae 
Brillia  sp. 

Cardiocladius  sp. 
Chaetocladius  sp. 
Chironominae  A 
Chironomus  sp. 

Cricotopus  sp. 

Diamesa  sp. 

Dicrotendipes  sp. 
Diplocladius  cultriger 
Exxkief feriella  sp. 
Eukiefferiella 

cf.  claripennis  sp.gp. 
Eukiefferiella  grace!  sp.gp. 
Glyptotendipes  sp. 
Orthocladiinae  A 
Orthocladiinae  B 
Orthocladius  sp. 

Pagastia  sp. 

Pagastiella  sp. 

Paramerina  sp. 

Paracladopelma  sp. 
Parakiefferiella  bathophila 
Paratanytarsus  sp. 
Phaenopsectra  sp. 
Polypedilxiin  sp. 

Polypedilum  cf.  convictiom 
Potthastia  sp. 

Procladius  sp. 

Prodiamesa  sp. 

Psectrocladius  sp. 
Psectrotcuiypus  sp. 
Rheocricotopus  sp. 
Rheoteuiytarsus  sp. 
Synorthocladius  semivirens 


1  1 


21  12 

1 
1 

1 

3  1 

1 


23  56 

1 
1 

1 

4 

1 


1 


1 


2 


5  7 


Page  2 


Taible  2.  Aquatic  Benthic  Macroinvertebrates  from  Station  1,  Elmendorf  Air  Force 
Base,  9/01/92. 

Teinypus  sp. 

Tanytarsus  sp. 

Tvetenia  bavarica  sp.gp 
Enqpididae 

Chelifera  sp. 

Muscidae 

Limnophora  sp. 

Psychodidae 
Pericoma  sp. 

Simuliidae 
Cnephia  sp. 

Tipulidae 

Dicranota  sp. 

Ormosia  sp. 

Coleoptera 
Dytiscidae 
Acililus  sp. 

Dytiscus  sp. 

MOLLUSCA 
Gastropoda 
Planorbidae 

Gyraulus  (Torquis  )  sp. 

Pelecypoda 
Sphaeriidae 

Pisidiiom  milium 


TOTAL 

NUMBER 

OF 

ORGANISMS 

212 

120 

119 

451 

TOTAL 

NUMBER 

OF 

SPECIES 

17 

10 

14 

23 

1  1 
1  1 
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Table  3.  Aquatic  Benthic  Macroinvertebrates  from  Station  2,  Elmendorf  Air  Force 
Base,  5/29/92. 


SPECIES 


STA  2 
REPl 


STA  2 
REP2 


STA  2 
REP3 


STA  2 
TOTAL 


NEMATOOA 

ANNELIDA 

Oligochaeta 

Lumbriculidae 

Kincaidiana  hexatheca 
Lumbriculus  sp. 

Niadidae 
Nais  sp. 

Nais  communis 
Nais  c£. simplex 
Pristinella  sp. 

Slavina  appendiculata 
Stylaria  lacustris 
Tubificidae  w.h.c. 

Tubificidae  w.o.h.c. 
Limnodrilus  sp. 

Limnodrilus  c£.  hoffmeisteri 
Rhyacodrilus  montana 

PLATYHELMINTHES 

Turbellaria 

Tricladida 

ARTHOPODA 

Arachnoidea 

Hydracarina 

Crustacea 
Amphipoda 
Talitrid?e 
Hyalella  azteca 
Cladocera 
Daphnidae 

Daphnia  c£.  pulex 
Copepoda 
Cyclopoida 
Ostracoda 

Insecta 
Ephemeroptera 
Baetidae 
Baetis  sp. 

Ephemerel lidae 
Drunella  doddsi 
Ephemerel la  inermis 
Heptageniidae 
Cinygmula  sp. 

Epeorus  sp. 

Stenonema  sp. 

Plecoptera 
Choroperlidae 
Suwallia  sp. 


1  10  4  15 


2  23  22  47 


2  2 


3  7  10 

1  5  6 

2  2 

2  2 

1  1 
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Table  3.  Aquatic  Benthic  Macroinvertebrates  from  Station  2,  Elmendorf  Air  Force 
Base,  5/29/92. 


Nemouridae 
Zapada  sp. 

Perlodidae 
Isoperla  sp. 

Heteroptera 

Corixidae 

Arctocorisa  sp. 

Corisella  sp. 

Trichoptera 
Glossosomatidae 
Glossosoma  sp. 
Hydropsychidae 

Cheumatopsyche  sp. 

Limnephi 1 idae 
Bcclisomyia  sp. 

Nemotaulius  hostilis 
Rhyacophi 1 idae 
Rhyacophila  sp. 

Diptera 

Ceratopogonidae 

Bezzia/Palpomyia  sp.  gp. 

Chi  r  onomi  dae 
Brillia  sp. 

Cardiocladius  sp. 
Chaetocladius  sp. 
Chironominae  A 
Chironomus  sp. 

Cricotopus  sp. 

Oiamesa  sp. 

Dicrotendipes  sp. 
Diplocladius  cultriger 
Eukiefferiella  sp. 
Eukiefferiella 

cf.  claripennis  sp.gp. 
Eukiefferiella  grace!  sp.gp. 
Glyptotendipes  sp. 
Orthocladiinae  A 
Orthocladiinae  B 
Orthocladius  sp. 

Pagastia  sp. 

Pagastiella  sp. 

Paraunerina  sp. 

Paracladopelma  sp. 
Parakiefferiella  bathophila 
Paratanytarsus  sp. 
Phaenopsectra  sp. 
Polypedilxun  sp. 

Polypedilum  cf.  convictum 
Potthastia  sp. 

Procladius  sp. 

Prodiamesa  sp. 

Psectrocladius  sp. 
Psectrotanypus  sp. 
Rheocricotopus  sp. 

Rheotany tarsus  sp. 
Synorthocladius  semivirens 


5 

1 


2  2 
4  10  19 

1 


1 


5 

2 


7  13 

7  9 


2  5  22  29 


2  2 
1  1 


1 


1 


1  1 
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Table  3.  Aquatic  Benthic  Macroinvertebrates  from  Station  2,  Elmendorf  Air  Force 
Base,  5/29/92. 

Tanypus  sp. 

Tany tarsus  sp. 

Tvetenia  bavarica  sp.gp.  5  1  6 

Empididae 

Chelifera  sp.  3  3 

Muscidae 

Limnophora  sp. 

Psychodidae 
Pericoina  sp. 

Simuliidae 

Cnephia  sp.  11 

Tipulidae 

Dicranota  sp.  2  13 

Ormosia  sp. 

Coleoptera 
Pytiscidae 
Acililus  sp. 

Dytiscus  sp. 

MOLLUSCA 

Gastropoda 

Plcuiorbidae 

Gyraulus  (Torquis  )  sp. 

Pelecypoda 

Sphaeriidae 

Pisidium  milium 


TOTAL 

NUMBER 

OF 

ORGANISMS 

16 

64 

96 

176 

TOTAL 

NUMBER 

OF 

SPECIES 

9 

lx 

17 

22 
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Table  4.  Aquatic  Benthic  Hacroinvertebrates  from  Station  2,  Elmendorf  Air  Force 
Base,  9/01/92. 

SPECIES  STA  2  STA  2  STA  2  STA  2 

REPl  REP2  REP3  TOTAL 

NEMATODA 

ANNELIDA 
Oligochaeta 
Lumbricul idae 

Kincaidiana  hexatheca 
Luinbriculus  sp. 

Niadidae 
Nais  sp. 

Nais  communis 
Nais  cf.sin^lex 
Pristinella  sp. 

Slavina  appendiculata 
Stylaria  lacustris 
Tubificidae  w.h.c. 

Tubificidae  w.o.h.c. 

Limnodrilus  sp. 

Limnodrilus  c£.  hoffmeisteri 
Rhyacodrilus  montana 

PLATYHELMINTHES 
Turbellaria 
Tricladida 

ARTHOPODA 
Arachnoidea 
Hydracarina 

Crustacea 
Amphipoda 
Talitridae 
Hyalella  azteca 
Cladocera 
Daphnidae 

Daphnia  c£ .  pulex 
Copepoda 
Cyclopoida 
Ostracoda 

Insec ta 
Ephemeroptera 
Baetidae 
Baetis  sp. 

Ephemerellidae 
Drunella  doddsi 
Ephemeral la  inermis 
Hep tageni idae 
Cinygmula  sp. 

Epeorus  sp. 

Stenonema  sp. 

Plecoptera 
Choroperlidae 
Suwallia  sp. 


35  27  13  75 


5  5  1  11 


24 


16 


40 
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Table  4.  Aquatic  Benthic  Macroinvertebrates  from  Station  2,  Elmendorf  Air  Force 
Base,  9/01/92. 

Nemouridae 

Zapada  sp.  2  l  3 

Perlodidae 
Isoperla  sp. 

Heteroptera 

Corixidae 

Arctocorisa  sp. 

Corisella  sp. 

Trichoptera 

Glossosomatidae 

Glossosoma  sp.  45  37  37  119 

Hydropsychidae 

Cheumatopsyche  sp. 

Limnephilidae 

Ecclisomyia  sp.  3  3 

Nemotaulius  hostilis 
Rhyacophilidae 
Rhyacophila  sp. 

Diptera 

Cera  topogoni dae 

Bezzia/Palpomyia  sp.  gp. 

Chironomidae  2  6  3  11 

Brillia  'so. 

Cardioc.  ■  'is  sp. 

Chaetocladxus  sp. 

Chironominae  A 
Chironomus  sp. 

Cricotopus  sp.  5  18  23 

Diamesa  sp . 

Dicrotendipes  sp. 

Diplocladius  cultriger 
Eukiefferiella  sp. 

Eukief feriella 

cf.  claripennis  sp.gp. 

Eukiefferiella  grace!  sp.gp.  415 

Glyptotendipes  sp. 

Orthocladiinae  A 
Orthocladiinae  B 
Orthocladius  sp. 

Pagastia  sp.  83  11 

Pagastiella  sp. 

Paramerina  sp. 

Paracladopelma  sp. 

Parakief feriella  bathophila 
Paratanytarsus  sp. 

Phaenopsectra  sp. 

Polypedilum  sp. 

Polypedilum  cf.  convictum 

Potthastia  sp.  1  1 

Procladius  sp. 

Prodiamesa  sp. 

Psectrocladius  sp. 

Psectrotanypus  sp. 

Rheocricotopus  sp. 

Rheotany tarsus  sp. 

Synorthocladius  semivirens 
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Tad>le  4.  Aquatic  Benthic  Macroinvertebrates  from  Station  2,  Elmendorf  Air  Force 
Base,  9/01/92. 

Tcuiypus  sp. 

Tamy tarsus  sp. 

Tvetenia  bavarica  sp.gp. 

Bmpididae 

Chelifera  sp. 

Muscidae 

Limnophora  sp. 

Psychodidae 
Pericoma  sp. 

Simuliidae  1  1 

Cnephia  sp.  11 

Tipulidae 

Oicranota  sp.  2  2 

Ormosia  sp. 

Coleoptera 
Dytiscidae 
Acililus  sp. 

Dytiscus  sp. 

MOLLUSCA 

Gastropoda 

Planorbidae 

Gyraulus  (Torquis  )  sp. 

Pelecypoda 

Sphaeriidae 

Pisidium  milium 


TOTAL 

NUMBER 

OF 

ORGANISMS 

132 

121 

56 

309 

TOTAL 

NUMBER 

OF 

SPECIES 

11 

12 

6 

16 
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Table  5.  Aquatic  Benthic  Macro invertebrates  from  Station  3,  Elmendorf  Air  Force 
Base,  5/30/92. 


SPECIES 


NEMATODA  _ 

ANNELI DA  _ 

Oligochaeta _ _ 

Lumb^cul_idae _ _ 

Kincaidiana  hexa theca _ 

_ Lumbriculus  sp. _ 

Niadidae _ 

_ Nais  sp. _ 

Nais  communis 


_ Nais  cf. simplex _ 

Pristinella  sp. 


Slavina  append! cul a ta 


Stylaria  lacustris  _ 


Tubificidae  w.h.c. 


Tubificidae  w.o.h.c. 


Limnodrilus  sp. 


Iiimnodrilus  cf.  hoffmeisteri 


Rhyacodrilus  montama 


PLATYHELMINTHES 


Turbellaria 


Tricladida 


STA  3 

STA  3 

STA  3 

REP2 

REP3 

TOTAL 

9 

11 

28 

25 

35 

110 

ARTHOPODA _ 

Arachnoidea 


Hydracarina 


Crustacea _ 

Amphipoda _ 

Talitridae _ 

Hyalella  azteca 


Cladocera _ 

Daphnidae _ 

Daphnia  cf .  pulex 


Copepoda  _ 


Cyclopoida _ 

Ostracoda _ 

Insecta _ 

Ephemeroptera _ 

_  Bae  tidae _ 

_ Baetis  sp. _ 

_ Ephemerellidae _ 

Drimella  doddsi 
_  Ephemerella  inermis 

Heptageni idae _ 

Cinygmula  _ 

Epeorus  sp. _ 

Stenonema  sp. _ 

Plecoptera _ 

Choroperl idae _ 

Suwallia  s 
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Tadsle  5.  Acjuatic  Benthic  Macroinvertebrates  from  Station  3,  Elmendorf  Air  Force 
Base,  5/30/92. 


N^ouri^e _ _  _ 

Zapada  sp. _  _ 

Perlodidae  _ 

Isoperla^j)^  _ 

Heteropt^era _ _ 

Corixidae _ 

_ Arctocorisa  sp. _ 

Corisella  sp. _ 

Trichoptera _ 

_ Glossosomatidae _ 

Glossosoma  sp. _ 

Hydropsychidae 


Chevunatopsyche  sp. 


Limnephi 1 idae 


Ecclisomyia  sp.  _ 


Nerootaulius  hostilis 

Rhyacophi 1 idae _ 

Rhyacophila  sp. _ 

Diptera 


Ceratopogonidae 


Bezzia/Palpomyia  s 


Chi  ronomidae 


Brillia  s 


Cardiocladius  sp . 


Chaetocladius  sp. 


Chironominae  A 


Chironomus  s 


Diamesa  sp. 


Dicrotendipes  sp. _ 


Diplocladius  cultriger _ 

Eukief feriella  sp. _ 

Eukief  feriell a _ _ 

cf.  claripennis  sp.gp. 


Eukief feriella  gracei  sp.gp. 


Glyptotendipes  sp. _ _ _ 

Orthocladiinae  A _ 

Orthocladiinae  B 


Orthocladius  sp. 


Pagastia  sp. _ 

Pagastiella  sp.  _ 


Paraunerina  sp. _ 


Paracladopelma  sp. 


Parakief feriella  bathophila 


Para tany tarsus  sp. 


Phaenopsectra  sp. _ 

Polypedilum  sp. 


Polypedilum  cf.  convictum 

Potthastia  sp. _ 

Procladius  sp.  _ 

Prodiamesa  sp. _ 

Psectrocladius  sp. _ 

Psec trotanypus  sp. _ 

Rheocricotopus  sp. _ _ 

Rheotcuiytarsus  sp. _ _ _ 

Synorthocladius  semivirens 


!  5 

38 

52 

! _ 4  ____  _ 

12 

21 
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Table  5.  Aquatic  Benthic  Macroinvertebrates  from  station  3,  Elmendorf  Air  Force 
Base,  5/30/92. 


Tanypus  sp. 

Tamy t^sus  sp . 

Tvetenia  bavarica  sp.gp 
Empididae 

Chelifera  sp^. 

Muscidae  _  _ 

Limnophora  sp.  _ 

Psychodidae  _ 

Pericoma  sp.  _ 

Simuliidae _ 

Cnephia  sp. _ 

Tipulidae _ 

_ Dicranota  sp. _ 

_  Ormosia  sp. _ _ 

Co leoptera _ 

Dytiscidae _ 

_ Acililus  sp. _ 

__  Dytiscus  sp. _ 


MOLLUSCA 


Gastropoda _ 

Planorbidae _ 

_ Gyraulus  (Torquis  )  sp. 

J^lecypod^  _  _  _ _ 

_ Sphaeriidae  _ 

Pisidium  milium 
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Table  6.  Aquatic  Benthic  Macroinvertebrates  from  Station  3,  Elmendorf  Air  Force 
Base,  8/30/92. 


SPECIES 


3 

REPl 


NEMATODA 


ANNELIDA _ _ 

Oligochaeta _ 

Lumbriculidae _ 

_ Kincaidiana  hexatheca _ _ _ 

_ Lunfcriculus  sp. _ 

_ Niadidae _ 

_ Nais  sp. _ _ 

_ Nais  communis _ 

_ Nais  cf.singlex _ 

_ Pristinella  sp. _ 

_ Slavina  appendiculata _ 

_ Stylaria  lacustris _ 

Tubificidae  w.h.c. _ 

Tubificidae  w.o.h.c. _ 

_ Limnodrilus  sp. _ 

_ Limnodrilus  cf.  hoffmeisteri 

_ Rhyacodrilus  montana _ 


PLATYHELMINTHES 


Turbellaria 


Tricladida 


_  STA  3 
REP2 

STA  3 
TOTAL 

— 

!  1 
1  -  _ _  . 

-  - 

] 

3 

3 

i 

10 

26 

38 

Crustacea 


Amphipoda 


_ Talitridae _ 

Hyalella  azteca 


Cladocera _ 

Daphnidae _ 

Daphnia  cf .  pulex 


Copepoda 


Cyclopoida 


Ostracoda 


Insecta _ 

Ephemeroptera _ 

_  Baetidae _ 

_ Baetis  sp. _ 

_ Ephemerellidae _ 

_ Prunella  doddsi 

_ Epheroerella  inermis 

_ Hep  tageni idae _ 

Cinygmuia  sp. _ 

Epeorus  sp.  _  _ 

Stenonema  sp. _ 

Plecop^tera _ _ _ 

Chorop^rlid^ _ 

Suwallia  s 
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Taible  6.  Aq[uatic  Benthic  Macroinvertebrates  from  Station  3,  Elmendorf  Air  Force 
Base,  8/30/92. 


Nemouridae  _  _ 

Zapad^^Pj _  _ _ 

Perlod^ae  _ _ 

Isoperla  sp.  _ _ 

Heteropter^ _ 

Corixid^ _ 

Arctocorisa  sp. _ 

Coriseila  sp. _ 

Trichoptera  _ 

Glossosomatidae _ 

Glossosoma  sp. 


Hydropsychidae 


Cheuinatopsyche  sp. _ 

Limnephil idae _ 

Ecclisomyia  sp. 


Nemotaulius  hostilis 


Rhyacophi 1 idae _ 


Rhyacophila  sp. 


Diptera 


Ceratopogonidae 


Bezzia/Palpomyia  s 


Chironomidae 


Brillia  sp. 


Cardiocladius  sp. 


Chaetocladius  sp. _ 


Chironominae  A 


Chironomus  sp. 


Cricotopus  sp .  _ 


Diainesa  sp. 


Dicrotendipes  sp. _ 


Diplocladius  cultriger 


Eukief feriella  sp. _ 


Eukief feriella 


cf.  claripennis  sp. 


_ Eukief feriella  gracei  sp.gp 


Glyptotendipes  sp. 


Orthocladiinae  A _ 

Orthocladiinae  B 


Orthocladius  sp. 


Pagastia  sp.  _  _ 


Pagastiella  sp. 


Paramerina  sp. _ 

Paracladopelma  sp. 


Parakief feriella  bathophila 


Paratanytarsus  sp^^ _ 


Phaenopsectra  sp. _ 

Polypedilum  sp. 


Polypediltun  cf.  convictum 

_ Potthastia  sp. _ 

_ Procladius  sp. _ 

_ Prodiamesa  sp. _ 

Psectrocladius  sp. _ 

Psectrotanypus  sp. _ 

Rheocricotopus  sp. _ 

Rheotany tarsus  sp. _ 

Svnorthocladius  semivirens 


T^lble  6.  Aquatic  Benthic  Macroinvertebrates  from  Station  3,  Elmendorf  Air  Force 
Base,  8/30/92. 


T^ulypus^p. _ 

_ Tany tarsus  sp. _ 

Tvetenia  bavarica  sp.gp. 

Enpidi^e _ 

Che 1 if era  sp. _ 

Muscidae _ 

_ Limnophora  sp  ^ _ 

Psychodidae _ 

_ Pericoma  sp. _ 

_ Simuliidae _ 

_ Cnephia  sp. _ 

Tipulidae _ 

_ Dicrcuiota  sp. _ 

_ Ormosia  sp. _ 

Coleoptera _ 

Dytiscidae _ 

_ Acililus  sp. _ 

Dytiscus  sp. 


MOLLUSCA 


Gastropoda 


Planorbidae 


Gyraulus  (Torquis  )  sp. 


Pelecypoda  _ 


Sphaeriidae 


Pisidium  milium 


TOTAL  NUMBER  OF  ORGANISMS 

69 

142 

192 

403 

TOTAL  NUMBER  OF  SPECIES 
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Table  7.  Aquatic  Benthic  Macroinvertebrates  from  Station  11,  Elmendorf  Air  Force 
Base,  9/04/92. 


Table  7.  Aquatic  Benthic  Macroinvertebrates  from  Station  11,  Elmendorf  Air  Force 
Base,  9/04/92. 


NemourJ,d^e  _ 

Zapa^  ^p  . _  _ 

Perlodidae  _  _ 

Isoperla  sp.  _  _ 

Heteroptera _ _ _  _ 

Corixi^e _ 

Arctocorisa  sp. _ 

Corisella  sp. _ 

Trichoptera _ 

Glossosomatidae _ 

Glossosoma  sp. _ 

Hydropsychi dae _ 

Cheumatopsyche  sp. _ 

Limnephi 1 idae _ 

Ecclisomyia  sp. _ 

Nemotaulius  hostilis _ 

Rhyacophi  1  idae _  _ 


_ Rhyacophi la  sp. _ 

Diptera _ 

Ceratopogonidae _ 

Bezzia/Palpomyia  sp.  gp. 

Chironomidae _ 

Brillia  s 


Cardiocladius  sp. 


Chaetocladius  sp. 


Chironominae  A 


ChirononnjLS  sp. 


Cricotopus  sp.  _ _ 


Diamesa  sp. 


Dicrotendipes  sp. 


Diplocladius  cultriger _ 

Eukiefferiella  sp. _ 

_ Eukiefferiella _ 

_ cf.  claripennis  sp.gp. 

Eukiefferiella  grace!  sp.gp. 

Glyptotendipes  sp. _ 

Orthocladiinae  A _ 

Orthocladiinae  B _ 

Orthocladius  sp. _ 

Pagastia  sp. _ 

Pagastiella  sp. _ 

Paramerina  sp. _ 

Paracladopelina  sp. 


Parakief feriella  bathophila 


Para tany tarsus  sp. 


Phaenopsectra  s 


Polypedilum  sp. 


Polypedilum  cf.  convictum 
Potthastia  sp.  _ 


Procladius  sp. 

Prodiamesa  sp. 

Psectrocladius  sp. 

Psectrotanypus  sp. 

Rheocricotopus  sp. 

Rheoteuiytarsus  sp. 

Synorthocladius  semivirens 
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Table  7.  Aquatic  Benthic  Macroinvertebrates  from  Station  11,  Elmendorf  Air  Force 
Base,  9/04/92. 


Table  8.  Aquatic  Benthic  Macroinvertebrates  from  Station  12,  Elmendorf  Air  Force 
Base,  9/05/92. 


SPECIES 


NEMATODA  _  _ _ 

ANNELIDA  _ ^  J 

Oligochaeta _ _ 

Lumbriculidae  _ 

_ Kincaidieuia  hexatheca _ _ 

_ Lumbriculus  sp. _ 

Niadidae _ _ _ 

_ Nais  sp. _ 

_ Nais  communis _ 

_ Nais  cf. simplex _ 

_ Pristinella  sp. _ 

_ Slavina  appendiculata _ 

_ Stylaria  lacustris _ _ 

Tubificidae  w.h.c. _ 

Tubificidae  w.o.h.c. _ 

_ Limnodrilus  sp. _ 

Limnodrilus  cf.  hoffmeisteri 
_ Rhyacodrilus  montama _ 

PLATYHELMINTHES 

Turbellaria _ 

Tricladida _ _ _ 

ARTHO^A 

- Arachnoidea _ 

Hydracarina 


Crustacea _ _ _ 

-  Amphipoda _ _ _ 

_ Talitridae _ 

Hyalelia  azteca _ 

_ Cladocera _ _ 

Daphnidae _ 

Oaphnia  cf .  pulex 


Copepoda 


Cyclopoida _ 

Ostracoda 


Insecta _ 

Ephemeroptera 


Baetidae _ 

_ Baetis  sp. _ 

Ephemerellidae _ 

_ 11a  doddsi _ 

_ Ephemerella  inermis _ _ 

HeptageniJ.dae _ _ _ 

Cinygmula  sp^ _  _ 

_  ^peoru^sp. _ _ 

Stei^nema  sp. _ 

piecoptera_  _ 

_  Choroper 1 idae  _ 

Suwallia  s 


STA  12 
REPl 


STA  12 
RJEP2 


STA  12 
REP3 

STA  12 
TOT^ 

1 

18 

5 
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Table  8.  Aquatic  Benthic  Macroinvertebrates  from  Station  12,  Elmendorf  Air  Force 
Base,  9/05/92. 


Nemouridae _  _ 

Zapada  sp. _  _ 

Perlodidae 

Isoperla  sp.  _ 

Heteroptera  _ 

Corixidae  _ 

Arctocqrisa  sp. _ _ 

Coriselia  sp .  _ 

Trichoptera  _ 

^lossoso^tidae _ 

_ Glossosoroa  sp. _ _ 

Hydropsychidae _ 

Cheuinatopsyche  sp. _ 

Limnephi 1 idae _ 

_ Ecclisoitiyia  sp. _ 

Nemotaulius  hostilis _ 

Rhyacophi 1 idae 


Rhyacophila  sp. 


Diptera _ 

Ceratopogonidae _ 

Bezzia/Palpomyia  sp.  gp. 
Chironomidae 


Brillia  sp. _ _ _ 

Cardiocladius  sp. 


__  Chaetocladius  sp.  _ _ 

_  Chironominae  A _ 

Chironomus  sp. 


_  Cricotopus  sp. _ _ 

Diamesa  sp. 


_ Dicrotendipes  sp. _ 

_  Diplocladius  cultriger _ 

^kieff eriella  sp^; _ _ _ _ _ 

Eukief  feriella _ _ _ 

_  c£.  claripennis  sp.gp. 

_  Eukieff eriella  gracei  sp.gp. 

_ Glyptotendipes  sp. _ 

Orthocladiinae  A _ 

Orthocladiinae  B 


Orthocladius  sp.  _ 

_  Pagastia  sp. _ 

Pagastiella  sp .  _ 


Paramerina  sp. _ 

Paracladopelma  sp. _ 

Parakief feriella  bathophila 

Paratanytarsus  sp. _ 

Phaenopsectra  sp. _ 

Polypedilum  sp. _ 

Pol ^pediium  c f .  convictum 

Potthastia  sp. _ 

Procladius  sp.  _ _ 

Prodiame^  sp. _ 

Psectrocladius  sp^ _ 

Psectrotanypus  sp.  _ 

Rheocricotopus  sp.  _ 

Rheotany tarsus  sp.  _ 

Synorthocladius  semivirens 
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Table  8.  Aquatic  Benthic  Macroinvertebrates  from  Station  12,  Elmendorf  Air  Force 
Base,  9/05/92. 


Tanypus  sp. 

Tciny tarsus  sp . 

Tvetenia  bavarica  sp.gp. 
Empididae 

Chelifera  sp. 

Muscidae  _  _ _ 

Limnophora  sp.  _ 

Psychodidae  _ _ _ 

Pericoma  sp. 

Simuliidae  _  _ 

Cnephia  sp. _ _ 

Tipulidae _ 

Dicreuiota  sp. _ 

_  Ormosia  sp. _ _ 

Coieoptera _ 

Dytiscidae _ 

_ Acililus  sp. _ 

_ Dytiscus  sp. _ 

MOLLUSCA 

Gastropoda _ 

_ Plcuiorbidae _ 

_ Gyraulus  (Torquis  )  sp . 

Pelecypoda _ 

_ Sphaeriidae _ 

Pisidium  milium _ 

TOT^'  NI^b¥r  ~OF~bRGANISMS 


TOTAL  NUMBER  OF  SPECIES 


!  10 
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Table  9.  Aquatic  Benthic  Macroinvertebrates  from  Station  4,  Elmendorf  Air  Force 
Base,  6/03/92. 


SPECIES 


NEMATODA 


ANNELIDA _ 

Oligochaeta  _  _ 

_ Lumbriculidae _ 

Kincaidiana  hexatheca _ 

_ Lumbriculus  sp. _ 

_ Niadidae _ 

_ Nais  sp. _ 

_ Nais  communis _ 

_ Nais  c£. simplex _ 

Pristinella  sp. _ 

_ Slavina  appendiculata _ 

_ Stylaria  lacustris _ 

Tubificidae  w.h.c. _ 

Tubificidae  w.o.h.c. _ 

__  Limnodrilus  sp. _ 

_ Limnodrilus  cf.  hoffmeisteri 

_ Rhyacodrilus  montana _ 


PLATYHELMINTHES _ 

Turbellaria _ 

Tricladida 


ARTHOPODA 


Arachnoidea 


Hydracarina _ _ _ 


Cr^tacea  _ 

Amphipoda _ 

Talitridae 


Hyalella  azteca _ 

Cladocera _ 

_  Daphnidae _ 

_ Daphnia  cf .  pulex 

Copepoda 


Cyclopoida _ 

Ostracoda 


Ii^^cta _ 

Ephemeroptera _ 

Baetidae _ 

_ Baetis  sp. _ 

Ephemeral lidae _ 

_ prune 11a  doddsi 

Ephemerella  inermis 

Heptageniidae _ 

Cinygmula  sp. _ 

Epeorus  sp. _ 

Stenonema  sp.  _ 

Plecoptera _ _ 

Choroperii<^e  _ 
Suwaliia  s 


STA  4 

STA  4 

REP2 

REP3 

1 

1 

1 

44 

13 

3 

8 

1 

12 
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Teible  9.  Aquatic  Benthic  Macroinvertebrates  from  Station  4,  Elmendorf  Air  Force 
Base,  6/03/92. 


Nemouri^e  _  _  .  _ 

Zapada  sp.  _  _ 

Perlodidae _  _  _ 

Isoperla  sp.  _ _  _ 

Heteroptera _  _ _  _ 

Co^ixi<^e _  _ _  _ 

Arctocorisa  sp. _ _ 

Corisella  sp.  _ _ 

_ Trichoptera _ 

Glossosomatidae _ 

_ Glossosoma  sp. _ 

Hydropsychidae _ _ 

_ Cheumatopsyche  sp. _ 

_ Limnephi  1  idae _ _ 

_ Ecclisonyia  sp. _ 

_ Nemotaulius  hostilis _ 

Rhy acophi 1 idae 


Oiptera  _  _ 


Ceratopogonidae _ 

Bezzia/Palpomyia  s 


Chi r onomi dae 


B  .lia  s 


Cardiocladius  sp. _ 

Chaetocladius  sp.  _ 


Chironominae  A 


Chironomus  sp.  _ 


Cricotopus  sp. _ 

Diamesa  sp. 


Dicrotendipes  sp.  _  _ 


Diplocladius  cultriger 


Eukief feriella  sp. _ 

Eukief feriella 


cf.  claripennis  sp.gp. 


Eukief feriella  grace!  sp.gp 


Glyptotendipes  sp. 


Orthocladiinae  A 


Orthocladiinae  B 


Orthocladius  sp. 


Pagastia  sp.  _ 


Pagastie 11a  sp. _ 


Parsunerina  sp. _ 


Paracladopelma  sp. 


Parakiefferiella  bathophila 


Para tany tarsus  sp. 


Phaenopsectra  sp.  _  _ 


Polypedilum  sp. _ 

Polypedilum  cf.  convictum 

Potthastia  sp .  _ 

_ Procladius  sp. _ 

Prodiamesa  sp . _ 

_ Psectrocladius  ^p^ _ 

Psectrqtanyp\^  ^p^ _ 

Rheocricotopus  sp. _ 

Rheotanytarsus  sp. _ 

Synorthociadius  semivirens 
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Taible  9.  Aquatic  Benthic  Macroinvertebrates  from  Station  4,  Elinendorf  Air  Force 
Base,  6/03/92. 


_ Tanypus  sp. 

Tanytarsus  sp.  _ 

_  Tvetenia  bavarica  _sp  .jrp^ 

Enpidit^e _ _ 

Cheiifera  sp.  _ 

Muscidae _ _ 

_  Limnophora  sp . _ 

_ Psychodidae  _ 

_ Peri coma  sp. _ 

Simuliidae _ 

Cnephia  sp. 


Tipulidae 


_  Dicranota  sp .  _ 


_ Onnosia  sp. _ 

Coleoptera _ 

Dytiscidae _ _ 

_ Acililus  sp. _ 


Dytiscus  sp. 


MOLLUSCA 


Gastropoda 


Planorbidae 


_ Gyraulus  (Torquis  )  sp. 


Pelecypoda 


_ Sphaeriidae  _  _ 


Pisidium  milium 


TOTAL  NUMBER  OF  SPECIES 


TOTAL  NUMBER  OF  ORGANISMS 

52 

385 

643 

1080 
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Teible  10.  Aquatic  Benthic  Macroinvertebrates  from  Station  4,  Duplicate  Sandies, 
Elinendorf  Air  Force  Base,  6/03/92. 


SPECIES 


NEMATODA  _  _ 

ANNELfPA  ~ 

oiigochaeta _ 

Lumbriculidae _ 

_  Kincaidiana  hexatheca _ 

_ Luinbriculus  sp. _ 

Niadidae _ _ _ 

Nais  s 


_ Nais  conanunis _ 

Nais  cf.siirplex 


Pristinella  sp.  _ 


_  Slavina  appendiculata _ 


Stylaria  lacustris 


Tubificidae  w.h.c. 


Tubificidae  w.o.h.c. 


Lininodrilus  sp.  _  _ 


Limnodrilus  c£.  ho££iaeisteri 


Rhyacodrilus  montana  _ 


PLATYHELMINTHES 


Turbellaria 


Tricladida 


ARTHOPODA 


Arachnoidea 


Hydracarina 


Crustacea _ 

Anrphipoda _ 

Talitridae 


Hyalella  azteca  _ 


Cladocera _ 

Daphnidae  _  _ 


Daphnia  c £ .  pulex _ 


Copepoda 


Cyclopoida  _ 


Ostracoda 


Insec ta 


Ephemeroptera 


Baetidae 


_ Baetis  sp. _ 

Ephemerellidae _ 


Drunella  doddsl 


Ephemerella  inennis _ 


Heptageni idae 


Cinygmula  sp^ _  _ 


Epeorus  sp. _ 

_ Stenonema  sp. _ 

Plecoptera _ 

Choroper 1 idae _ 

Suwailia  s 


STA  4p 
REP4' 


STA  4D 
REPS 


^T;^4D 

^P6 
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Table  10.  Aquatic  Benthic  Macroinvertebrates  from  Station  4,  Duplicate  Samples, 
Elmendorf  Air  Force  Base,  6/03/92. 

Nemouridae _ _ _  _ 

_ Zapada  sp. _  _  _  _ _ 

Perlodidae _ _  _  _ 

Isoperla  sp. _ _  _ _ 

Heteroptera _ _ _ _ 

Corixidae _ _ T"  _ 3 _ 

_ Arctocorisa  sp. _ _ 

_ Corisella  sp. _ 1  _ 1 _ 

_ Trichoptere _ _ _ 

Glossosomatidae _ _ 

_ Glossosonia  sp. _ _ 

Hydropsychidae _ 

_ Cheumatopsyche  sp. _ 

Limnephi  1  idae _ ' 

_ Ecclisomyia  sp. _ 

_ Nemotaulius  hostilis _ 

Rhyacophi 1 idae _ 

_ Rhyacophi la  sp. _ 

Diptera _ 

Ceratopogonidae _ 

_ Bezzia/Palpomyia  sp.  gp. _ 8 _ 5 _ 1 _ 14 

Chironomidae _ 37 _ IB _ 47 

_ Brillia  sp. _ 

_ Cardiocladius  sp. _ 

_ Chaetocladius  sp. _ 5 _ 5 _ 


Chironominae  A 


Orthocladiinae  A _ 

Orthocladiinae  B _ 

Orthocladius  sp. _ 

Pagastia  sp. _ 

Pagastiella  sp. _ 2 _ ^ 

Paramerina  sp. _ 

Paracladopelma  sp. _  2 _ ^ 

Parakiefferiella  bathophila _ 

Para tamy tarsus  sp. _ 

Phaenopsectra  sp. _ 

Polypedilum  sp. _ 

Polypedilum  cf.  convicturo _ 

Potthastia  sp. _ 

Procladius  sp. _ _ 7 _ 21 _ 28 

Prodiamesa  sp. _ _ _ _ _ 

Psectrocladius  sp.  _ TT _ 7 _ 24 

Psectrotanypus  sp. _ 3 _ _ _ 3^ 

Rheocricotopus  sp. _ 

Rheotany tarsus  sp. _ 21 _ 21 

Synorthocladius  semivirens _ 
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Tadjle  10.  Aquatic  Benthic  Macroinvertebrates  from  Station  4,  Duplicate  Samples, 
Elmendorf  Air  Force  Base,  6/03/92. 
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TeUale  11.  Aquatic  Benthic  Hacroinvertebrates  from  Station  4,  Elmendorf  Air  Force 
Base,  8/31/92. 


SPECIES 


NE^TODA _ _ 

ANNELIDA _ 

01  igochaeta _ 

_ Lumbriculidae  _ 

Kincaidieuia  hexatheca _ 

_  Lumbriculus  sp. _ 

Niadidae _ 

_ Nais  sp. _ 

_ Nais  communis _ 

_ Nais  cf.siirplex _ 

_ Pristinella  sp. _ 

_ Slavina  appendiculata _ 

_ Stylaria  lacustris _ 

Tubificidae  w.h.c. 


Tubificidae  w.o.h.c. 


Limnodrilus  sp. 


Limnodrilus  c£.  hoffmeisteri 


Rhyacodrilus  montana 


PLATYHELMINTHES 


Turbellaria _ 

Tricladida 


STA  ^ 
REPl 


STA  4 
REP2 


STA  4 

STA  4 

REP3 

TOTAL 

— 

■  -  - 

120 

2 

7 

5 

5 

10 

10 

ARTHOPODA 


Arachnoidea 


Hydracarina 


Crustacea _ 

Ainphipoda _ 

Talitridae 


Hyalella  azteca  _ 


Cladocera _ 

Daphnidae  _ 


Daphnia  c£ .  pulex 


Copepoda 


Cyclopoida  _ 


Ostracoda 


Insecta 


Ephemeroptera  _ 


Baetidae 


Baetis  sp. _ 


Ephemeral 1 idae 


_ Prunella  doddsi _ 

_ Ephemeral la  inermis 

Hep tageniidae _ 

Cinygmula  sp. _ 

_ rus  sp. _ 

_ Stenonema  sp. _ 

piecoptera _ 

Choroper 1 idae 


Suwallia  s 
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Table  11.  Aquatic  Benthic  Macroinvertebrates  from  Station  4,  Elmendorf  Air  Force 
Base,  8/31/92. 


Nemouri<^e _ _ 

_ Zapada  sp. _ 

Per  1  odidae _ _ _ 

_  Isoperla  sp.  _ 

Het^erop^ra _ _ 

Corixidae _ 

_ Arctocorisa  sp. _ _ 

_ Corisella  sp.  _ 

Trichoptera _ 

Glossosomatidae _ 

_ Glossosoina  sp. _ 

Hydropsychidae 


Cheumatopsyche  sp . 


Limnephi  1  idae _ _ 


Ecclisomyia  sp. 


Nemotaulius  hostilis 


Rhyacophi  1  idae _  _  _ 


Rhyacophila  sp. 


Diptera 


Ceratopogonidae 


Bezzia/Palpoinyia  sp.  gp. 


Chironomidae 


Brillia  s 


Cardiocladius  sp. 


Chaetocladius  s 


Chironominae  A 


Chironomus  sp. _ _ 


Cricotopus  sp. _ 


Diamesa  sp.  _  _ 


Dicrotendipes  sp. 


Diplocladius  cultriger 


Eukief feriella  sp. 


Eukief feriella 


_  cf.  claripennis  sp.gp. 


Eukief feriella  grace!  sp.gp 


Glyptotendipes  sp. 


Orthocladiinae  A 


Orthocladiinae  B 


Orthocladius  sp. 


Pagastia  sp. 


Pagastiella  sp. 


Paramerina  sp. 


Paracladopelma  sp. _ 


Parakief feriella  bathophila 


Paratcuiytarsus  sp. 


Phaenopsectra  sp. 


Polypedilum  cf.  convictum 


Potthastia  sp. _ 

Procladius  sp. _ 

Prodiamesa  sp. _ _ 

Psectrocladius  sp. _ 

Psectrotcuiypus  sp. _ 

Rheocricotopus  sp. _ 

Rheotanytarsus  sp. _ 

Synorthocladius  semivirens 
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TaUale  11.  Aquatic  Benthic  Macroinvertebrates  from  Station  4,  Elmendorf  Air  Force 
Base,  8/31/92. 


Tanypus  sp. _ 

Tatny tarsus  sp. _ 

Tvetenia  bavarica  sp.gp 

Enqpididae _ _ 

Chelifera  sp. _ _ 

Muscidae _ 

Limnophora  sp. _ 

Psychodidae _ 

_ Peri coma  sp. _ 

_ Simuliidae _ 

Cnephia  sp. _ 

Tipulidae _ 


Dicranota  sp. 


Ormosia  sp. _ 

Coleoptera  _  _ 


Dytiscidae 


Acililus  sp. 


Dytiscus  sp. _ 


TOTAL  NUMBER  OF  ORGANISMS 

180 

301 

61 

542 

TOTAL  NUMBER  OF  SPECIES 

10 

11 

16 

23 

Table  12.  Aquatic  Benthic  Macroinvertebrates  from  Station  5,  Elmendorf  Air  Force 
Base,  6/02/92. 


SPECIES 


STA  5 
REPl 


NEMATODA  _  _ 

ANNELIDA 

Oligochaeta _ 

_ Lumbricul  i^e _ 

Kincaidieuia  hexatheca _ 

_ Lumbriculus  sp. _ 

_ Niadidae _ 

_ Nais  sp. _ 

_ Nais  communis _ 

_ Nais  cf.sinplex _ 

_ Pristinella  sp. _ 

_ Slavina  appendiculata _ 

Stylaria  lacustris 


Tubificidae  w.h.c. 


Tubificidae  w.o.h.c. 


Limnodrilus  sp. 


Limnodrilus  cf.  hoffmeisteri 


Rhyacodrilus  montana 


PLATYHELMINTHES 


Turbellaria _ 

Tricladida 


ARTHOPODA 


Arachnoidea 


Hydracarina 


Crustacea _ 

Anqphipoda _ 

Talitridae _ 

Hyalella  azteca 


Cladocera _ 

Daphnidae _ 

_ Daphnia  cf .  pulex _ 

Copepoda _ 


Cyclopoida 


Ostracoda _ 

Insecta _ 

Ephemeroptera 

_ Baetidae _ 

Baetis  sp. 
Epheinerel  1  idae 


_ Prunella  doddsi _ 

_ Ephemerella  inermis _ 

Heptageni idae _ 

_ C inygmula  sp. _ 

Epeorus  sp. _ _ 

_ Stenonema  sp. _ 

Plecoptera _ 

_ Choroperlidae _ 

Suwallia 
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Table  12.  Aquatic  Benthic  Macroinvertebrates  from  Station  5,  Elmendorf  Air  Force 
Base,  6/02/92. 


Nemouridae _ 

Zapada  sp. _ 

Perlodidae _ 

_ Isoperla  sp. 

Heteroptera _ 

_ Corixi^e _ _ 

Arctocorisa  sp. _ 

Corisella  sp. _ 

Trichoptera _ 

Glossosomatidae _ 

Glossosoma  sp. _ 

Hydropsychidae _ 


Cheumatopsyche  sp. 


Limnephi 1 idae 


Ecclisomyia  sp. _ 


Nemotaulius  hostilis 


Rhyacophi 1 idae 


Rhyacophila  s 


Diptera 


Ceratopogonidae 


Bezzia/Palpomyia  s 

p-  gp- _ 

Chironomidae  1 

3 

Brillia  s 


Cardiocladius  s 


Chaetocladius  sp.  _ 


Chironominae  A 


Chironontus  sp . _ 


Cricotopus  sp. 


Diamesa  sp.  _ 


Oicrotendipes  sp. 


Diplocladius  cultriger 


Eukiefferiella  s 


Eukief feriella 


cf.  claripennis  sp.gp. 


Eukiefferiella  grace!  s 


Glyptotendipes  sp. _ 

Orthocladiinae  A 


Orthocladiinae  B 


Orthocladius  sp. 


Pagastia  sp.  _ 


Pagastiella  sp . _ 


Paramerina  sp. 


Paracladopelma  sp. 


Parakiefferiella  bathophila 


Para  tany tarsus  sp^ _ 


Phaenopsectra  sp. _ 


Polypedilvun  sp. 


Polypediltun  cf.  convictum 

Potthast ia  sp. _ 

Procladius  sp. _ _ 

Prodiamesa  sp. _ 

Psectrocladius  sp. _ 

Psectrotanypus  sp. 


Rheocricotopus  sp. _ 

Rheotcuiytarsus  sp. _ 

Svnorthocladius  semivirens 
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Table  12.  Aquatic  Benthic  Macr-- invertebrates  from  Station  5,  Elmendorf  Air 
Base,  6/02/92. 


Taunypus  sp.  _ _ 

_ Tanytarsus  sp. _ _ 

Tvetenia  bavarica  sp.gp 

Enpididae _ 

Chelifera  sp. _ _ 

Muscidae _ 

Limnophora  sp. _ 

Psychodidae  _ 

Peri coma  sp. _ 

Simuliidae 


Tipulidae 


Dicrauiota  s 


Ormosia  sp. 


Coleoptera 


tiscidae 


Acililus  sp. 


_ Dytiscus  sp . 


MOLLUSCA 


Gastropoda 


Planorbidae 


raulus  (Torquis  )  s 


Pelecypoda 


Sphaeriidae 


Pisidium  milium 


TOTAL  NUMBER  OF  ORGANISMS 


m 


Table  13.  Aquatic  Benthic  Macroinvertebrates  from  Station  5,  Elmendorf  Air  Force 
Base,  8/31/92. 


SPECIES 


STA  5 
REPl 


^TA  5 
REP2 


STA  5 
REP3 


STA  5 
TOTAL 


NEMATODA 


MI^LIDA _ 

Oligochaeta _ 

Lumbriculidae _ _ 

Kincaidicuia  hexatheca _ 

_ Luinbriculus  sp. _ 

Niadidae _ 

_ Nais  sp. _ 

_ Nais  communis _ 

_ Nais  cf.sint)lex _ 

_ Pristinella  sp. _ 

_ Slavina  appendiculata _ 

Stylaria  lacustris  _ 


Tubificidae  w.h.c. 


Tubificidae  w.o.h.c. 


_ Limnodrilus  sp. _ 


Limnodrilus  c£.  hoffmeisteri 


Rhyacodrilus  montana 


PLATYHELMINTHES 


Turbellaria 


Tricladida 


ARTHOPODA _ 

Arachnoidea 


Hydracarina _ 

Crustacea _ _ 

An^jhipoda _ 

Talitridae _ 

Hyalella  azteca 


Cladocera _ 

Daphnidae _ 

Daphnia  c£ .  pulex 


Copepoda 


Cyclopoida 


Ostracoda 


Insec ta _ 

Ephemeroptera _ 

Baetidae _ 

Baetis  sp. _ 

Ephemerellidae 


_ Drunel 1 a  doddsi _ 

_ Ephemerel 1 a inermis 

Heptageni idae _  _ 

_ Cinyginula  sp. _ 

_ Epeorus  sp. _ 

_ Stenonema  sp _ 

Plecoptera  _ 

_  Choroperlidae _ 

Suwallia  s 
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Table  13.  Aquatic  Benthic  Macroinvertebrates  from  Station  5,  Elmendorf  Air  Force 
Base,  8/31/92. 


Nemouridae 

Zapada  sp. 

Perlodidae 

Isoperla  sp. 

Heteroptera 

Corixidae 

Arctocorisa  sp. 

Corisella  sp. 

Trichoptera 

Glossosomatidae 

Glossosoma  sp. 

Hydropsychidae 

Cheumatopsyche  sp. 

Limnephilidae 

_ Ecclisotnyia  sp. _ 

Nemotaulius  hostilis 


Rhyacophi 1 idae 


Rhyacophila  sp. _ 

Diptera 


Ceratopogonidae _ 

Bezzia/Palpomyia  sp.  gp. 


Chironomidae 


Brillia  sp. 


Cardiocladius  sp .  _ 


Chaetocladius  sp. 


Chironominae  A 


Chironomus  sp. 


Cricotopus  sp .  _ 


Diaroesa  sp .  _ 


Dicrotendipes  sp. _ 

Diplocladius  cultriger  _ 


_  Eukief feriella  sp.  _ _ 

_ Eukief feriella _ 

cf.  claripennis  sp.gp. _ 

Eukief feriella  grace!  sp.gp. 


Glyptotendipes  sp. _ 

Orthocladiinae  A 


Orthocladiinae  B 


Orthocladius  sp. 


Pagastia  sp. _ 

Pagastiella  sp. 


Paramerina  sp. _ 

_ Paracl adopelma  sp. _ 


Parakiefferiella  bathophila 


Paratany tarsus  sp. 


Phaenopsectra  sp. 


Polypediluin  sp. _ _ 

Polypedilum  cf.  convictiun _ 

__  Potthastia  sp. _ 

Procladius  sp. _ 

Prodiamesa  sp. _ 

Psectrocladius  sp. _ 

Psectrotanypus  sp. _ 

_ Rheocricotopus  sp. _ 

_  Rheotanytarsus  sp. _ 

Svnorthocladius  semivirens 


Table  13.  Aquatic  Benthic  Macroinvertebrates  from  Station  5,  Elmendorf  Air  Force 
Base,  8/31/92. 


Tanypus  sp.  _ _ 

Tanytarsus  sp. _ 

Tvetenia  bavarica  sp . gp 

Enpididae _ _  _ 

Chelifera  sp.  _ 

Muse ^^e _ 

_ Limnophora  sp. _ 

Psychodidae _ 

Peri coma  sp.  _ 

Simuliidae _ 

Cnephia  sp. _ 

Tipulidae 


Dicramota 


Ormosia  sp. 


Coleoptera _ 

:iscidae 


Acililus  s 


Dytiscus  s 


Page  3 


Table  14.  Aquatic  Benthic  Macroinvertebrates  from  Station  6,  Elmendorf  Air  Force 
Base,  6/03/92. 


SPECIES 

STA  6  ' 

REPl 

NEMATODA 

ANNELIDA 

Oligochaeta 

Lumbr i cul idae 

Kincaidiana  hexa theca 

2 

Lumbriculus  sp. 

Niadidae 

Nais  sp. 

Nais  consnimis 

Nais  c£. simplex 

Pristinella  sp. 

Slavina  appendiculata 

Stylaria  lacustris 

Tubificidae  w.h.c. 

1 

Tubificidae  w.o.h.c. 

1 

Lintnodrilus  sp. 

Limnodrilus  c£.  hoffmeisteri 

Rhyacodrilus  montana 

X 

34 


PLATYHELMINTHES 

Turbellaria 

Tricladida 

ARTHOPODA 

Arachnoidea 

Hydracarina 

Crustacea 

Amphipoda 

Talitridae 

Hyalella  azteca 

Cladocera 

Daphnidae 

Daphnia  c£.  pul ex 

Copepoda 

Cyclopoida 

Ostracoda 

Insec ta 

Ephemeroptera 

Baetidae 

Baetis  sp. 

Ephemerellidae 

Driinella  doddsi 

Ephemerella  inermis 

Heptageniidae 

Cinygmula  sp. 

Epeorus  sp. 

Stenonema  sp. 

Plecoptera 

Choroperlidae 

Suwallia  sp. 
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Table  14.  Aquatic  Benthic  Macroinvertebrates  from  Station  6,  Elmendorf  Air  Force 
Base,  6/03/92. 


Neroouridae _ 

_ Zapada  sp. _ 

_ Periq^dae _ 

Isoperla  sp. _ 

Heteroptera _ 

Corixidae _ 

_ Arctocorisa  sp. _ _ 

_ Corisella  sp. _ 

Trichoptera _ 

G1 ossosomatidae 


Glossosoma  sp.  _ 


Hydropsychidae 


Cheumatopsyche  sp. 


Limnephi 1 idae 


Ecclisomyia  sp.  _ 


Nemotaulius  hostilis 


Rhyacophilidae 


Rhyacophi la  sp. _ 


Diptera 


Ceratopogonidae  _  _ 


Bezzia/Palpo 


Chironomidae 


Brillia  sp. 


Cardiocladius  sp. _ 


Chaetocladius  sp. 


Chironominae  A 


Chironomus  sp. 


Diamesa 


Dicrotendipes  sp. _ 


Diplocladius  cultriger 


Eukiefferiella  sp. _ 


Eukief feriella 


cf.  claripennis  s 


Eukiefferiella  gracei  sp.gp 


Glyptotendipes  sp. 


Orthocladiinae  A 


Orthocladiinae  B 


Orthocladius  sp. 


Pagastia  sp. 


Pagastiella  sp .  _ 


Paramerina  sp. 


Paracladopelma  sp. _ 


Parakiefferiella  bathophila 


Para tany tarsus  sp.  _ 


Phaenopsectra  sp .  _ 


Polypedilum  sp. 


Polypedilum  cf.  convictum 

Pot thastia  sp. _ 

Procladius  sp. _ 

Prodiamesa  sp. _ 

Psectrocladius  sp. _ 

Psectroteuiypus  sp. 


Rheocricotopus  sp. _ 

Rheotanytarsus  sp^ _ 

Svnorthocladius  semivirens 
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T^lble  14.  Aquatic  Benthic  Macroinvertebrates  from  Station  6,  Elmendorf  Air  Force 
Base,  6/03/92. 


Tamypus  sp. _ 

Tanytarsus  sp. _ 

_ Tvetenia  bavarica  sp.gp 

Empididae _ _ 

_ Chelifera  sp. _ 

Jiu^cidae _ _ 

_  Limnophora  sp. _ 

Psychodidae _ 

Pericoma  sp. _ 

Simuiiidae _ 

Cnephia  sp. _ 

Tipulidae 


Dicranota  s 


Onrtosia  sp. 


Coleoptera 


Dytiscidae  _ 


Acililus  sp. 


Dytiscus  sp .  _ 


MOLLUSCA 


Gastropoda 


Planorbidae 


Gyraulus  (Torquis  )  s 


Pelecypoda 


Sphaeriidae 


Pisidium  milium 


TOTAL  NUMBER  OF  ORGANISMS 

100 

62 

826 

988 

TOTAL  NUMBER  OF  SPECIES 

14 

12 

13 

22 
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fTable  15.  Percent  Similarity  between  invertebrate  comrrxjnities  within  each  habitat  -1992. 


Ship  Creek 

5MI01-M 

5MI01-S 

5MI02-M 

5MI02-S 

5MI03-M 

5MI03-S 

5MI11-S 

5MI12-S 

5MI01-M 

15.6 

67.4 

31.1 

72.8 

34.5 

55.3 

31.3 

5MI01-S 

15.6 

16.1 

44.8 

11.8 

43 

19.7 

43.5 

6MI02-M 

67.4 

16.1 

30.9 

77.2 

42.7 

53.2 

30.6 

5MI02-S 

31.1 

44.8 

30.9 

28.8 

60.2 

42.5 

71 

6MI03-M 

72.8 

11.8 

77.2 

28.8 

35.5 

58.8 

32.3 

5MI03-S 

34.5 

43 

42.7 

60.2 

35.5 

52.7 

49.6 

5MI11-S 

55.3 

19.7 

53.2 

42.6 

58.8 

52.7 

32.2 

5M112-S 

31.3 

43.5 

30.6 

71 

32.3 

49.6 

32.2 

Beaver  PondAA/etland  Pond 

5M104-J 

5MI04-A 

5MI05-J 

5MI05-A 

5MI00d^J 

5MI04-J 

82.3 

77.1 

18 

8.5 

6MI04-A 

82.3 

78.5 

19.1 

6.9 

5MI05-J 

77.1 

78.5 

20.3 

4.9 

5MI05-A 

18 

19.1 

20.3 

21.1 

5MI06-J 

8.5 

6.9 

4.9 

21.1 

Percent  Similarity  =  SUM  of  (lowest  percentage  for  each  taxo) 

Within  each  community  taxa  abundance  is  tabulated  os  a  (percentage. 
For  each  taxa,  the  lowest  percentage  between  any  two  comrTHjnities 
is  summed  to  calculate  the  Percent  Similarity 


M  =  May.  S  =  September,  J  =  June,  A  =  August 


RAPID  BIOASSESSMENT  PROTOCOL  1  DATA-SPRING  1992 


/ 30c 


PHYSICAL  CHARACTERIZATION/WATER  QUAUTY 
FIELD  DATA  SHEET 


PHYSICAL  CHARACTERIZATION 
RIPARIAN  ZONE/WATER 
Pmtominam  Sunoundint  Laud  Use: 

^oteJ^  Field/Pasiuie  A(ricuitunil  Resideniul  Commercial  lodusirial  Other  f<0. 1 

High  Water  Mart  Velocity  y  /  f»fa  Dam  Present:  Yes _  No  Channelized:  Yes _  No 

Canopy  Cover  Partly  Open  Partly  Shaded  Shaded 

SEDIMENTSUBSTRATE: 

Sediment  Odors:  (Normal)  Setrage  Petroleum  Chemical  Anaerobic  None  Other _ 

Sediment  Oils:  ^Absent)  Slight  Moderate  Profuse 

Sediment  Depowts:  Sludge  Satudusi  Paper  Fiber  Sand  Relict  Shells  /JftdC  Other _ 

Arc  the  undersides  of  stones  udiich  ate  not  deeply  embedded  blaefc?  Yes _  No  yC.  _ 


aJooc 


Inorganic  Substrate  Componenu 

Substrate  Type 

Diameter 

Percent 
Composition 
in  Sampling  Area 

Bedrock 

Boulder 

>2Sdmm  (10  in.) 

64-2Sdinm  (ZS-10  in.) 

2-64mmfb.l-2.S  in.) 

(^> 

O.06-Z00mm  (gritty) 

4o 

SUt 

0.004..06mm 

day 

< 0.004mm  (stick) 

Organic  Substrate  Componenu 


Detritus 


Sticks.  Wood. 
Conne  Plant 
Materials  (CPOM) 


Black.  Veiy  Fine 
Organic  (FPOM) 

Grey.  Shell 
Fragments 


WATER  QUALITY 

Stream  fSoldwatw^  Wanirwater 

Water  Odon:  (^NottnaQ  Sewage  Petroleum  Chemical  None  Other . 

Water  Surface  Oils:  Slick  Sheen  Globs  Flecks  (ffon^ 

Turbid  Opaque  Water  Color _ 


Turtidity; 


-JU>LC  <k. 

/Ja4€a  7j4r»tp.  -  n  C\a  i  V 


cjAhtf^  vCAtp.  -  ^  C/  Q  iQjj  ;  (2. ho 

0-0.  ->  I  ^  ^ 

_  zf  _  .“.y  ^  0528^2- 


efrof92_ 


^gure  5.1-1.  Physical  Characterization/Water  Quality  Field  Data  Sheet  for  use  with  all  Rapid  Bioassessment  Protocols. 
/yjX-  t^Azro:^uC^t<.y/*tc^  UJiM^  ~  ^ 
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Habitat  Attettment  Field  Data  Shact  for  uta  with  all  Rapid  Bioattettment  Protocolt. 


HABITAT  AHISlHtllT  fllLft  DATA  SMBtT  Icont. 


<Cont.). 


~  iT'^  -O  / 

Rapid  Bioassessment  Piotocol  I 

Btosurvay  Hald  Data  Shaat 


D- 


ae.fl 
^  3- 


RELAIWE  AatWffMNCE  Of  AOUMK  atom 


0«AliMiit/Nol  Ohaarwd  1  S-Coaaaon  3  a  Abundant  AaOondnnnt 


MACaoeENTHOS  QUAUTATIVE  SAMKC  USTfadMi  auam - - - A-Abujua.  “  - 1 


Rart<3 


Common  3-3 


Abundanl>lO 


Dominant  >50  (Eatimata) 


OtMorvatlono 


if/dt  C/®®* 


/y)Ap  CoQC^ 


Biotuntty  FMd  Data  Shaat  for  tna  with  Rapid  Bioaiiaaatnant  Protocol  I. 
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OOir-/v)T-Of 

' 


IHPAIMENT  ASSESSMENT  SHEET 


!•  O«t«ction  of  iapairaont:  lapainont  dotoctod 

(Cooplot*  tt«M  2-6) 


2.  Biological  iapairaont  indicator: 


— 1  x 


Banthic  ■acroinvartabratas 
__  absanco  of  EFT  taxa 

_  doainanca  of  tolaranc  groups 

__  low  banthic  abundance 

_  low  taxa  richness 

other 


Other  aquatic  coaaunitias 

_  Periphyton 

_  fllaaantous 

___  other 

_  Macrophytes 

_  Sliaas 

Fish 


3-  Brief  description  of  problaa:  _ 

Tear  and  date  of  previous  surveys:  _ 

Survey  dat*.  available  in:  _ _ _ _ _ 

U.  Cause:  (indicate  aajor  cause)  organic  enrichaent  toxicants  flow 
habitat  lialtations  other  _ 

3.  Estiaated  areal  extent  of  problca  (a^)  and  length  of  strean  reach 
affected  (a),  where  applicable:  _ _ 

6.  Suspected  source(s)  of  problea: 

_  point  source  discharge  (naae,  type  of  facility,  location) 

_  construction  site  runoff 

_  coabined  sewer  outfall 

_  silviculture  runoff 

_  aniaal  feedlot 

_  agricultural  runoff 

_  urban  runoff 

_  ground  water 

_  other 

_  unknown 

Briefly  explain: 


Impairment  Assessment  Sheet  for  use  with  macroinvertebrate  Rapid  Bioassessment  Protocols. 
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PHYSICAL  CHaRACTERIZatiON/WaTER  QUALITY 
HELD  DATA  SHEET 


PHYSICAL  CHARACTERIZATION 
RIPARIAN  zone/water 


Predomiiunl  Surrounding  Land  Uae: 

Fd««  Fidd/Pasiure  ^  Agriculiural  Residenlial  if  Commensal  Industrial  Other 

M.-vt.  -  '■  -  ■  —  - 

High  Water  Mart3>/  fmi  Velocity  >/  CyA  C/-0  Dam  Present:  Yes _  No _  Channelized:  Yes  JS_  No _ 

Canopy  Cover  (5p«i^  Partly  Open  Partly  Shaded  Sliaded 

SEOIMENT/SUBSTRATE: 


Soaie 

c  IW«A 


Sediment  Odors:  Normal  Sewage  Petroleum  Chemical 
Sediment  Oils:  ^^bsetit^  Slight  Moderate  ProTuse 
Sediment  Deposits:  Sludge  Sawdust  Paper  Fiber  Sand 


Anaerobic 

Relict  Shells 
No 


Other 


Other 


Inorpnk  Substrate  Compooenu 

-  I  V 

Organk  Suhsiraie  Components 

Percent 

Percent 

Substrate  IVpe 

Composition 

Composition 

Diameter 

in  Sampling  Area 

Substrate  Type 

Characieristk 

in  Sampling  Area 

Bedrod: 

Detritus 

Sticks.  Wood. 

Boulder 

>2Sdmm  (10  in.) 

Coarse  Plant 

Materials  (CPOM) 

Cobble 

64-2Sdmm  (ZS  IO  in.) 

S^o 

Gravel 

2-64mffl  (0.1-2.S  in.) 

^o% 

Muck-Mud 

Black.  Very  Fine 

Sand 

O.06-Z00mm  (gritty) 

v-n^ 

Organk  (ITOM) 

Silt 

0.004-.06mm 

Marl 

Grey,  Shell 

day 

<0.004mm  (slick) 

Fragments 

o 

WATER  QUALITY 

Stream  Type:  Warmwaier 

Water  Odors:  Nonnal  Sewage  Petroleum  Chemical  (^on^  Other 

Water  Surface  Oils:  Sikh  Sheen  Globs  Flecks 

Turbidity: _ Clear  Qlightly  TurbidD  Turbid  Opas|ue  Water  Color _ 


/J?Aeco;»ii;ftrteIwvo<e 

^  Cc’Ci'XAJL, 

irrfl 

'  I 

Z.»i  S  ■l‘/ 
OCoi  ‘?'L. 


w  —  - 


CtfV/J  --  7,(t 

o.p  -  •  Ic-^m^IL 


oiF  .  5o^/>if 


Figure  5.1-1.  Physical  Charaaerization/Water  Quality  Reid  Data  Sheet  for  use  with  all  Rapid  Bioassessment  Protocols. 


ATU<28A>66.S1 


0^76  -  /y)i  -  02,-  s 


Habitat  Astessnient  Field  Data  Sheet  for  uia  with  all  Rapid  Bioanetiment  Protocolt. 


OC4i  -  -Od, 


1 

Qocutne'i'i  4^  /SQX 


Ml 


o4"»rst- 


Rapid  Bioassessment  Protocol  I 

BlosunMy  FMd  Dau  ShMt 


RELATIVE  ABUNDANCE  Of  AOUATIC  BIOTA 

Pertptiyten  (D  .  a  a 

FHaniMMOM  AIgM  0  %  3 

MaerapliytM  12  3 


4 

4 

4 


BHiiim  13  3  4 

Macwlmaitabtil—  0  12  4 

FWi  0  (Xx  2  3  4 


0»  <>ha«nt/Nc1  Obaaivtd 

IsRaia 

2 -Common 

3-Aaundani 

4-Oomlnanl 

MACROBENTHOS  OUALTIAnVE  SAMPLE  USTlMAcoi 

t^nm 

Anteoptafs 

ChhonomMao 

A 

Hyriraxoa 

fL 

Zygoplara 

P 

ffnBGwfnMV 

PUtytMtaiMliaa 

H 

llaiaili^i  im 

nviiiipHfa 

P 

EpnammopMia 

C. 

Ikifballarta 

Cpiaopiafi 

fi 

THchoptam 

A 

HInidbwa 

n 

LapMoplafi 

P 

Olliar 

OOgodiMia 

fi 

fillWllM 

Isopoda 

p 

CofydaHdao 

AmfiMiiada 

TIpuHdaa 

C- 

Otcapoda 

£ 

EmpMWao 

p 

Gasuopod* 

1  ShmiHMaa 

_ t 

BlvaMa 

P _ 

TabanWao 

CuHcMaa 

Ra(«<3 

Common  3-i 

3 

Atoundam>io 

Oaminam>SO  (Eatimata) 

C  f 


Btowrvcy  Fiald  Data  Shoot  for  uta  with  Rapid  Bioastatsmant  Protocol  I. 
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PaCu^tA-h  4=^ 


Ob'lif'l- 


IHrAIMENT  ASSESSHENT  SHEET 

1.  Detection  of  iapairnent:  lepeireent  detected 

(Coeplete  Itcas  2>6) 

2.  Biological  iepaireent  indicator: 


No  iepairaent 
detected 
(Stop  here) 


Benthic  eacroinvertebratea 
__  absence  of  EPT  tasca 

_  doainance  of  tolerant  groups 

___  low  benthic  abundance 

_  low  taxa  richness 

_  other 


Other  aquatic  coaaunities 

_  Periphyton 

_  filaaentous 

_  other 

_  Hacrophytes 

_  Sliaes 

Fish 


3.  Brief  description  of  problea:  _ 

Tear  and  date  of  previous  surveys:  ____________________ 

Survey  datt.  available  in;  _ 

4.  Cause:  (indicate  aajor  cause)  organic  enrichaent  toxicants  flow 

habitat  liaitations  other  _ _ 

5.  Estlaated  areal  extent  of  problea  (a^)  and  length  of  streaa  reach 

affected  (a),  where  applicable:  _ 

6.  Suspected  soutce(s)  of  problea: 

_  point  source  discharge  (naae,  type  of  facility,  location) 

_  construction  site  runoff 

_  combined  sever  outfall 

_  silviculture  runoff 

_  aniaal  feedlot 

_  agricultural  runoff 

_  urban  runoff 

_  ground  water 

_  other 

_  unknown 

Briefly  explain: 


Impsirmont  Assessment  Sheet  for  use  witfi  macroinvertebrate  Rapid  Bioassessment  Protocols. 
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PHYSICAL  CHARACTERIZATION/WaTER  QUALITY 
FIELD  DATA  SHEET 


PHYSICAL  characterization 
RIPARIAN  ZONEAVATER 
Predominant  Surrounding  Land  Uic. 
Forest  Fidd/Pasiure  Agricultural 


Residential  CommerA^i 

Dam  Present;  Yes  No  _ 


Shaded 


High  Water  Mart  .O  Tm)  Vetodty  Dam  Present;  Yes 

Cano|)y  Cower  Partly  Open  Panly  Shaded  Shaded 

SEDIMENTySUBSTRATE: 

Sediment  Odors:  Normal  Sewage  Petroleuin  Chemical  Anaerotiic 
Sediment  Oik  Slight  Moderate  Profuse 

Sediment  Deposits:  Sudge  Sawdust  Paper  Fiber  Sand  Relia  Sheik 

Are  the  undersides  of  stones  which  are  not  deeply  embedded  Mact?  Yes _  No 


Inorganic  Substrate  Componenu 


Industrial  Other  _ 

Channelized:  Yes 


NoJC 


None  J  Other 


Sand  Relia  Shells 


Diameter 


Percent 
Composition 
in  Sampling  Area 


6 

Ob 


Organic  Substrate  Components 

Substrate  type 

Chancterisiic 

Percent 
Composition 
in  Sam^ing  Area 

Detritus 

Sticks.  Wood. 

Coarse  Plant 

Materials  (CPOM) 

Muck-Mud 

Black.  Very  Fine 

Oqpinic  (FPOM) 

Marl 

Grey,  Shell 

Fragments 

O 

Bedrock 

Boulder  >2Sdmm  (10  in.) 

Cobble  64-2Sdmm  (Z5-I0  in.)  * 

Gnvd  2-64mm  (O.l-ZS  in.)  70^ 

Sand  0.06*Z00fflm  (gritty)  2.^ 

Silt  0.004-.06mm  ^ 

Clay  <0.(KMmm  (slick) 


water  quality 

Stream  TVpe:  Warmtrater 

Water  Odors:  Normal  Sewage  Petroleum  Chemical  /n^oT^  Other 

Water  Surface  Oils:  Slick  Sheen  Globs  Flecks  /UoneD 

Turbidity; _ dear  gfightiy  T\ir6d^  Turbid  Opaque  Water  Color 


a-UZV.  Jr<jLe^  ft  1 

OCiiT  ~  Sk-/C»  f 

al^  UJ<^  .  ^ 

ph  -  6.72  C7:z  1  OA 

0-0.  -  /2.  2r  ^<,2k 


*ngurc  5.1-1.  Physical  Characterization/Water  Quality  Field  Data  Sheet  for  use  with  all  Rapid  Bioassessment  Protocols. 


^  i/cez-w-Lit  < 

I'  ^  Ad^  iw 


ATLR28/D6S.SI 


uj:M- 

^  (/f7 AC^P  /'« ^  fc'/*4«C  j  « 

-  o4  ^v.-  ^..3  f--  ^ 


ttkt  ASStlSHtMT  riCLD  PATA  SMCCT 


Habitat  Assastmant  Field  Data  Shaat  for  usa  with  all  Rapid  Bioatiatsmant  Protocols. 


MAStTAT  ASSCSSneUT  rtcto  DATA  SHCCT  (COAt. 


(Cont). 


<4 •»!<'», 

Rapid  Bioassessment  Protocol  i 

BkMufvay  FMd  Data  Shaat 


REIATIVE  ABUNDANCE  OF  AQUATIC  BtOIA 


0  0  2  2 

0  cs>  *  > 

(T)  1  2  3 


^  1 
0  1 
0  1 


2  3  4 

2  < 
2  3  4 


0  -  Ab— m/Nol  Obaaoiad 


MACROeENTHOS  QUAUIATIVE  SAMFtE  LMTi 


Hydfona  p  I  ZygeplM 


iHSiyimiiininvB 


IMMMarla 


HkudiiMa 


ONgodMala 


(•opoitt 


AmpMooda 


Oaeapoda 


Gastrapoda 


BlvaNia 


CotydaHdaa 


Rara<3 


OtMarvatlana 


Common  3-0 


Abundant  >10 


Oominanl>SO  (Eadmata) 


Biownray  FMd  Data  Shoot  for  uso  with  Rapid  Bioattotiinont  Protocol  I 


yLuJ 


IHPAIMENT  ASSESSMCMT  SHEET 

!•  Dtitction  of  lapairamt:  lapairacnt  d«t«ct«H 

(Co«pl«t*  ItMS  2~6) 

2.  Biolofical  iapairaant  indicator: 


/HTTiii 

I  dcti 
(Scoj 


ipairoont 
do  toe  tod 
(Scop  here) 


Benthic  ■acroinvercebratas 

_  absence  of  EPT  taxa 

___  doainance  of  tolccaAt  (coups 

_  low  benthic  abundance 

_  low  taxa  richness 

_  other 


Other  aquatic  coMMinities 
___  Tori  phy  ton 

_  filasentous 

_  other 

_  Hacrophytes 

_  Sliaes 

Fish 


3.  Brief  description  of  problea:  _ _ 

Tear  and  dace  of  previous  surveys:  _ 

Survey  datt,  available  in:  _ _ 

4.  Cause:  (indicate  aajor  cause)  organic  earichaent  toxicants  flow 

habitat  liaications  other  _ 

5.  Cstiaated  areal  extent  of  problea  (a^)  and  length  of  streaa  reach 

affected  (a),  where  applicable:  _ 

6.  Suspected  source(s)  of  problea: 

_  point  source  discharge  (naae.  type  of  facility,  location) 

_  construction  site  runoff 

_  coabined  sever  outfall 

_  silviculture  runoff 

_  aniaal  feedlot 

_  agricultural  runoff 

_  urban  runoff 

_  ground  water 

_  other 

_  unknown 

Briefly  explain: 


laipairnwnt  Assessment  Sheet  for  use  with  macroinvertebrate  Rapid  Bioassessment  Protocols. 
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OC’ 


L)c->cu^f»> j.  l'\-t'Al. 


P/i  p.  i  fi.  o<l&v-«.w<^c*^ 


BioMirvay  HaW  Oata  Sliaat 


•’  '  /'  '  V 

^  j  ^  i^A 


RELATIVE  ABUNDANCE  Of  AQUATIC  BIOTA 


Maciopiurt— 


0  -  AbMiiUNot  ObMTvad 


3-AbundMii 


1  CT>  3  4 

,  S'  (3:;  4 


4-OoilllnMM 


MACROBENTHOS  QUAUTATIVE  SAMPLE 


AmpMpoda 


Oacapoda 


Raia  <  3  Common  3-3 _ 

Obsofvallon*  'i  Qoft't/oii  oC 

oOcyoL^  d^' 

0, 


Abiindani>lO 


Oomlnanl  >50  (EoHmato) 

Qiryvo^^rsix^  ysix.  Oa-^ 

.A4-2c.'\v^<-^  CJ  >U-s_ 

ri^A  A  n  /)  a  -  .V/T  ‘ 


p/y  6. 

/  -)  S  /  Biownray  Fiaid  Oats ! 

o.<^. 

32.0  '  -■’  -5  C^ie.* 

T<r.v/>.  9.c>c-J 

/Ja  /?Si^  RmJj 


/^Iap  o?  S^. 


C  oc»c<e) 


\£)  -A  t**'  • 


P-  ^  r  \ 

iCcUft 

P.T,  Oe^A  h're 


^  V  X' 

V 

■  V 

V  '  I 

V  4  / 


>?/  V 


/ ©  \^ 


CL.oZ^T- 


Po>cl.*'e,  6>i?l».tc  -73^ 

t3cO  t'dto 


/Ci  '/y')X 


/'t  ~  \  ' 


Rapid  Bioassessment  ProtoeoK 

Biosurvay  FMd  Data  Shaat 


REUmvE 

Paripliylan 


ABUNDANCE  OF  AQUATIC  BIOTA 


0  1  a  a  CD 

a  0  1  CX^  >  * 

12  3  4 


O-AbMiM/Nal  Obaatvad 


2»CaawMn 


a-Abundaitt 


AaOeadnanl 


MACNOeENTHOSOUALnATIVe  SAMPLE  USTaii4tel»aiNawA>iwaiiic«a.aMa.C.Caainii.  A- 
PofttMa  I  Aniaoplata  |  Chlianoaildaa 


IVwbaHafia 

Hlnjdtoiaa 

OOflochaatt 

laapada 

AmpMpoda 

Oacapoda 

Caairopoda 

Blvatvia 

Raia<a 

Obaarvaliona 


Aniaoplara 

^Izygaptam  O 

^  Handptam 

0 

^  Colaoplam 

<o 

^  UtMoptam 

?  SlaMaa 

Gi 

O  CotydaHdaa 

O 

O  Tlpulidaa 

O 

C5  EmpkHdao  -O 

SlmuMdao 

a 

IbbanMaa 

o 

CuNeldao  (C 

Common  3-9 


Abundant  >  HI 


Dominam>tO  (EaHmala) 


p,  ir  ^ 

I  C&<n  /Tr^  u)Jb^  Xiyr/  '■  /O^o^c 

pi  o  d  LX/  r 


Biownray  FioW  Data  Shaat  for  u*a  with  Rapid  BioaiMsainant  Protocol  I. 


n  Bran 

rc>y\^s. 


Biownray  FMd  Data  Shatt  for  uia  with  Rapid  Bioastatsmant  Protocol 


RAPID  BIOASSESSMENT  PROTOCOL  1  DATA- 
LATE  SUMMER  1992 


t  PZ 


Blosurvey  Raid  Data  Sheet 


9'/- 92. 

PHYSICAL  CHARACTERIZATION 
RIPARIAN  zone/water 
Predomiiuni  Sunaundin(  Land  Uic 


PHYSICAL  CHARaCTERIZATION/WATER  QUALITY  AtX 

HELD  DATA  SHEET 

y  2 


^ofesT^  Fidd/Pasiure  AfricuUunil  RcsadentUI  ^Comicrcial . 

High  Water  Mark  ^  fSh  Velociiy  <  Dam  PrmeiM:  Yea _ 

Canopy  Cover  Partly  Open  Partly  Shaded  Shaded 

SEDIMENT/SUBSTRATE- 

Sediment  Odon:  r*Ttorinal  3  Sewage  Petroleum  Chemical  Anaerohic 

Sediment  Oib:  r^^haenQ  Slight  Moderate  Profuse 

Sediment  Deposits:  Sludge  Sawdust  Paper  Ftber  Sand  Reikt  Sheib 


Agricultural 


I  Industrial  Other _ 

No  K  Channelaed:  Yes _  No  X 


Shaded 


Anaerohic 


Inorpnk  Substrate  Componenu 

Substrate  Type 

Diameter 

Percent 
Composition 
in  Sampling  Area 

Bedrock 

Boulder 

>2S6mm  (10  in.) 

Cobble 

64-2Sdmm  (ZS-10  in.) 

lo\ 

Gravel 

2-64mm  (O.I-ZS  in.) 

*^o7* 

Sand 

0.0^Z00mm  (gritty) 

I07p 

Silt 

0.004-.06mm 

Clay 

<0.004mm  (slick) 

rwyii.  iT-iut 

e.*A  Wo-** 


Orpnic  Suhstrate  Components 


bat 


Detritus 


Much-Mud 


Sticks.  Wood. 
Coane  Plant 
Materials  (CPOM) 


Black.  Very  Fine 
Orpnic  (!TOM) 


dC  to^J^ 


Grey.  Shell 
Fragments 


water  OUAUTY 

Stream  Type:  y^ColdwsteT^  Wartnwater 

Water  Odors:  />^iontiaOsewap  Petroleum  Chemical  None  Other , 

Water  SurfM  Oils:  Slick  Sheen  Clohs  Flecks  ^^ne  ^ 

Turbidity:  ('^'oeu^  Slightly  Turbid  Turbid  Opaque  Water  Color 


4-  >6A#^c!  i^iSSlty  \j(ty  i  •£*  H 


0.a. 

T 

Te-i> 


*4  ^  C  clcT^  i-t 
//•/ 

li 

/o*i 

-  f.ftL 


Physical  Characterization/Water  Quality  Field  Data  Sheet  for  use  with  ail  Rapid  Bioassessment  Protocols. 
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/)c<u»1g>4 

J2c3J02(..H7.2f^ 

PHYSICAL  CHARACTEF 


PHYSICAL  CHARACTERIZATION 
RIP^JtlAN  zone/water 
Preilonitium  Sutrounding  L*nd  Use: 

Fomi  Fidd/Patlure  Agricultural  ResideficUl 

High  Water  Math  2  Velocity  ?•?  ( 


PHYSICAL  CHARaCTERIZATION/WATER  QUALITY  G^k, 

FIELD  DATA  SHEET  O- A»I  -pZ. 


Industrial 


Canopy  Cower  ,>-*Open  ^  Partly  Open  Partly  Shaded  Shaded 

SEDIMENT/SUBSTRATE: 

Sediment  Odon:  ptennal^  Sewage  Petroleum  Chemical  Anaerobic 

Sediment  Oib:  r^'Altsent^ Slight  Moderate  Profuse 

Sediment  Deposits:  Sludge  Sawdust  Paper  Hber  Sand  Relict  Shells 


Dam  Present:  Yes  Jf_  No _  Channelized:  Yes _  NoJ^ 

OwMtainaex  t 

ded  Shaded 


Inorpnic  Suburate  Compooenu 

Substrate  Type 

Diameter 

Percent 
Composition 
in  Sampling  Area 

Bedrock 

Boulder 

>2S6mm  (10  in.) 

Cobble 

64-2S6mm  (2.S-10  in.) 

Gravel 

2-d4mm  (0.1-ZS  in.) 

Sand 

O.06-Z00mm  (gritty) 

SS 

Silt 

0.004-.06mm 

d:  sf» 

aay 

<0.004mm  (slick) 

None  Other _ 

Other  Cu4 

iht  •mJ 

_ lnA*» 


Organic  Substrate  Componentt 


Detritus 


Much-Mud 


Stichs.  Wood. 
Coarse  Plant 
Materials  (CPOM) 


Blach.  Very  Tine 
Organic  (FPOM) 


(Ooy 


Grey,  Shell 
Fragments 


>t>^C 


WATER  QUALITY 

Stream  T^pe:  ^^dwatw^  Wannwater 

Water  Odors:  /*fionnalJ^ewsre  Petroleum  Chemical  None  Other _ _ 

Water  Surface  Oils:  Slick  Sheen  Globs  Flecks  <^on^^ 

Turbidity;  Slightly  Turbid  Turbid  Opaque  Water  Color  _ 


2  t*.  C  CUss'V«.*,  Y»a*i 

if  W<j  eM  S*»«:*‘<**- 

0^*  -  /O’ 7 

D.<?-  _  IO.C 

-  4.T 

Corti.  -  /0  7^AsU<r/«f-. 

-  ia.pt _ _ r/VlA/»  - 


r 

^^gtira  S.l  -fc  Physical  Charactcrization/Water  Quality  Field  Data  Sheet  for  use  with  all  Rapid  Bioassessment  Protocols. 
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DcCuMC^I  t  /— 


A*>e  M2.^ 

PHYSICAL  characterization 
RIPARIAN  20NEAVATER 
Predominanc  Surroundinf  Land  Use: 

Forest  Fidd/Pasiure  A(ricultiinl 

Hifh  Water  Mark _ (m)  Velocity _ 

Canofiy  Cower  Open  Partly  Open 
SEDIMENT/SUBSTRATE 


PHYSICAL  CHARACTERIZATION/WATER  QUALITY  Sk*^  Cf**-k. 

HELD  DATA  SHEET  S-0<nl-0S,  , 

A), 


Residential 


r  Comn 


D-- >“r» 

(pAr*,  *•  ’*** 

Industnal  Other  _ 


Dam  Present:  Yes  No_ _  ^  Channelized  Yes _  No 

Partly  Shaded  Shaded 


Sediment  Odors:  V  Normal^'  Sewafe  Petroleum  Chemical 
Sediment  Oils:  ^hsCTj^  Slight  Moderate  Profuse 

Sediment  Deposits:  Sludge  Sawdust  Paper  Fiber  Sand 

Are  the  undersides  of  stones  which  are  not  deeply  embedded  Mack? 


Anaerobic  None 

Relict  Shells^ 

Yes _  No  X 


Other 


Other 


Inorganic  Substiaie  Components 


Organic  Substrate  Componenu 


Percent 

• 

Composition 

Substrate  Type 

Diameter 

in  Sampling  Area 

Substrate  Type 

Characteristic 

Bedrock 

Detritus 

Slicks.  Wood. 
Coarse  Plant 

Boulder 

>25Smm  (10  in.) 

Materials  (CPOM) 

Cobble 

64-25dmm  (2J>10  in.) 

/o  ^ 

Gravel 

2-64mm  (0.1-ZS  in.) 

Muck-Mud 

Black.  Very  Fine 
Organic  (F?OM) 

Sand 

0.06>ZOOmm  (gritty) 

Silt 

0.004-.06mm 

Marl 

Grey.  Shell 
Fragments 

Clay 

< 0.004mm  (slick) 

Percent 
Composition 
in  Sampling  Area 

Prrsad} 


A^noff 


WATER  QUALITY 
Stream  TVpc:  /'Toldwater 

Water  Odots: 


Warmwater 

Normal  ^Sewage  Petroleum  Chemical 
Water  Surface  Oils:  Slick  Sheen  Globs  Recks  (Nonc^ 
Turbidity: 


None 


Other 


^jagr____Sli|ht^_Turb^  Turbid  Opaque  Water  Color , 


0.0. 

Q.o.  Th^. 

iuclA*»iy 

Tuy. 


-  ^.*7  •aa^/4 

-  9.>-c 

-  9.0*0 

-  7-/ 

-  %o*c 


( MKP  wa3 


Hguit  5.1-1.  Physical  Characterization/Water  Quality  Field  Data  Sheet  for  use  with  all  Rapid  Bioassessment  Protocols. 
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.  t*  <^»  V-**  Cl  * 


'■/  . 


V  V 


/',/  > 


^  ^  i  u 

|\,  '  '  'M  ,  (  !  I 

,  V,‘  '  <■  <  '  I  '  ii'i  > 

■•  nV  V 


/ 


r  4l«-/  ir.aA  uti. 


>  ^ 


'  r>"  -  .: 


"•  >;'<? 


•>  *  • 

.‘i^ 

\ 


ynJc 


•  V>-/  .  *1>*  ;,*■ 


PHYSICAL  CHARACTERIZATIONAVATER  QUALITY 

HELD  Data  sheet 


PHYSICAL  characterization 
RIPARIAN  zone/water 
Predominant  Surrounding  Land  Use: 

Forest  Fidd/Pasture  Afriailiural  Residential 

Hith  Water  MaffcxVA  fml  Velodtv 

Canopy  Cover  Open  Paniy  Shaded 

SEDIMENT/SUBSTRATE: 

Sediment  Odon:  (*^Norwial^Setaa|e  Petroleum  Chemical 
Sediment  Oils:  Abaeni  (slight^  Moderate  Profuse 

Sediment  Depoaita:  Sludge  Sawdust  Paper  Fiber  Sand 

Are  the  undenidea  of  stones  which  are  not  deeply  embedded  blaeti?>(^/f^Yea _  No _ 


C  Commercial~^ 
Dam  Present:  Yes  V  No 
Shaded 


Anaerobic 


Relict  Shells 


Industrial  Other . 

Channelized:  Ye 


None  Other 


No 


Other 


Inorpnic  Substrate  Compooenu 


Organic  Substrate  Components 


Diameter 


>2Sdmm  (10  in.) 
64-2Sdinm  (ZS-10  in.) 
2-64mm  (0.1'ZS  in.) 
0.06>ZXI0mm  (gritty) 
0.004-.06mm 
<0.004mm  (slide) 


Percent 
Composition 
in  Sampling  Area 


Substrate  Type 


SO  7^ 


Detritus 


Much-Mud 


Mail 


Characteristie 

Slicks.  Wood. 
Coarse  Plant 
Materials  (CPOM) 


Black.  Very  Fine 
Organic  (FPOM) 

Grey,  Shell 
Fragmenu 


Peteeni 
Composition 
in  Sampling  Area 

2-^  ^ 


WATER  OUALTTY 

_ 

Sir^m  Type  Coldwater)  Warmwaier 

Water  Odors:  CNonnaP'^lwage  Petroleum  Chemical  None 

Water  Surface  Oils:  Slick  Sheen  Globs  Flecks  ^Nnne^ 

Turbidiiy:  ^ggr__gi^it^>_TaTbi^2  Turbid  Opaque  Water  Color 


Other 


D-**  ^  -^.2  ASg/t, 

lO.X 

C-kJ.  - 

evte^-  -  /o,/  *c, 

pl4  -  7.6>T 


f  HA  Bmnlc) 


Hguf  S.Mv  Physical  Characterization/Water  Quality  Field  Data  Sheet  for  use  with  all  Rapid  Bioassessment  Protocols. 
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.  ^  .  . 


^  z  ^ 


b<4  7'T^f 


P3 

J|r  Q. 


^•(J  (jJ*ti  £jj<l 


S^^llau)  W'tr” 
llA/i  cf<y  t<»ic.  U*iLlf 
4 •‘It  0/’i*»i>'c  f(«tlr  •<! 
To^ 


VO 


I  '# '■ 

V.  ,:.i  ;. 

>  I 


^  / 

\  N 

\  ‘ 


t-ai- 

PHYSICAL  CHARACTERIZATION 
RIPARIAN  zone/water 
Predomiiiani  SumModioc  Land  Use: 


PHYSICAL  characterization/water  OUAUTY 
HELD  DATA  SHEET 


OttAUtr  RM4 

ffS 


Field/Pasiure 


A^iculiunl 


Resideiuial 


Industrial 


Hi|i>  Water  Mark  jJyA  /ml  Velocity  jt 
Canopy  Cower  ^ppen^  Partly  Open 
SEOIMENT/SUBSTRATE: 


Dam  Present:  Yes  V  No _  Channelized:  Yes _  No  ^ 

Partly  Shaded  Shaded 


Sediment  Odors:  ■  Normal  Senate  t^oroteum^  Chemical  Anaerobic 


None  Other 


Sediment  Oils:  Absent  Slithi  C  Moiieraift  Profuse 

Sediment  Deposits:  ^udt^  Sawdust  Paper  Fiber  /^od~)  Relict  Shells 

Are  the  undersides  of  stones  which  are  not  deeply  embedded  black?yJ/^es _  No _ 


Profuse 


Inotianic  Substrate  Compooenu 


Substrate 


Bedrock 

Boulder 

Cobble 


Diameter 


>2S6mm  (10  in.) 
«4-2S<fflm  (Z5-I0  in.) 
2.64mm  (0.1.2.S  in.) 
O.06-Z00mre  ferittv) 
0.004..06mm 
<0.004mm  (slick) 


Percent 
Compraution 
in  SamoUnc  Area 


Substrate 


Detriti^ 


^uck-Mud 


^c7s> 


Orcanic  Subsitaie  Componenu 


Characteristic 


Sticks.  Wood. 
Coarse  Plant 
Materials  (CPOM) 


Black.  Veiy  Fine 
Orfanic  ((TOM) 

Grey.  Shell 
Fratments 


Percent 
Composiikm 
Area 


water  OUAUTY 

Ponl  - 

Susnm.TVpe:  f*coldwate 


Warmwater 


Water  Odors: 


Normal  Senate  CPWrolcum  l  Chemical 


None  Other 


Water  Surface  Oils:  Slick 


Globs  (’locks  None 


Turbidity: 


Turbid  Opaque  Water  Color 


Pbysical  Charaaerization/Water  Quality  Field  Data  Sheet  for  use  with  all  Rapid  Bioassessment  Protocols. 
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PHYSICAL  CHARACTERI2ATIONAVATER  QUAUTY 
HELD  DATA  SHEET 


CooMieraal 


tw-fi 

A«>C  tt7.zy 

PHYSICAL  CHARACTERIZATION 
RIPARIAN  ZONE/WATER 
Predomiiuni  Surrounding  Land  Use 
Foceu  Field/Pasture  Agricultural 


High  Water  Marie  ?  {ari  Vriodiy  V.S  MM*  ^Dam  Present;  Yes  _ 
Canopy  Cover  ^>pen^  Partly  Open  Partly  Shaded  Shaded 

SEDIMENT/SUBSTRATE: 

Sediment  Odors:  rNocniJ*^  Semite  Petroleum  Chemical  Anacrohic 
Sediment  Oils:  ^AbienO  Slight  Moderate  Profuse 

Sediment  Deposits:  Sludge  Sawdust  Paper  Fiber 


C*9tk. 
S’- At- it' ^ 


Al.  S • 

\ 


assiAh 


Other 


No  Jt  Channdiied:  Yes _  No  X 


Norte 


Other 


Other 


Retici  Shells  _ 

Are  the  undersides  of  stones  which  are  not  deeply  embedded  Mack?  Yes _  No  _  _ 


Inorganic  Substrate  Components 


Organic  Substrate  Components 


Substrate  Type 

Diameter 

Percent 
Composition 
in  Sampling  Area 

1 

Substrate  Type 

Characteristic 

Percent 
Composition 
in  Sampling  Area 

Bedrock 

Boulder 

Cobble 

>2S6mm  (10  in.) 

64-2Sdmm  (ZS-IO  in.) 

40%, 

Detritus 

Slicks.  Wood. 

Coarse  Plant 

Materials  (CPOM) 

l4iiU. 

Gravel 

Sand 

2-«4mm  (0.1 -ZS  in.) 

O.06-Z00mm  (gritty) 

40% 

Muck-Mud 

Black.  Veiy  Fine 
Organic  (ITOM) 

1 

Silt 

Clay 

0.004'.06mm 

< 0.004mm  (slick) 

1 

Mari 

Grey.  Shell 

Fragmenu 

A^0H<. 

WATER  QUALITY 

Stream  TVpe:  ^^^CoMwater  3  Warmwaier 

Water  Odors:  Normal  Sewage  Petroleum  Chemical 

Water  Surface  Oils:  Slick  Sheen  Giobt  Flecks  None  tJ0^< 

Turbidity.  ^Qear^  Slightly  Turbid  Turbid  Opaque  Water  Color , 


Other 


Turbidity.  Slightly  Turbid  Turbid  Opaque  Water  Color _ 

JPiVb*  btfdJ  4»  iAt. 

S^mrJ^4s4  e«4cP5  'Claief  44«  r.'jllf  Jaaa-tr6'lMa%y  cAsUhedf 

ex:t{ei  ik't '1^00  54»-«Af  C  ^0 

I  $  ^  ^*1  *«^*»»**<-  \ 

'  *  *"*'✓  C  tmlcn  0^  ,  Aw>wr/./^ 

r-J.Tmy.  f.ot:  JfA-  -ftw.*  CD<.<Ve-t 

A  .«  •  it  ITrf 

_ ^  Airy  ewt  RasA^ - 


I  a 
0-0. 

D.o.Tc*^/ 

1  ♦ 


?.^c  z*^  n-ni 

3  fO  tevrsXws/ii^  Tiliy  ♦  9.»^ 


^gur*  Sit-i.  Physical  Characterization/Water  Quality  Field  Data  Sheet  for  use  with  all  Rapid  Bioassessment  Protocols. 
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PHYSICAL  CHARaCTERIZaTION/WATER  QUALITY  5/l^ 

FIELD  data  sheet  S’/nl'Ik 

M.  /  5“.  fL^ 

<-  «>'*'  3u  aA 


Cto<u^e^4  ^  ?0 - 

AA>c  v/ik.m.t/  FIELD  data  SHEr 

PHYSICAL  characterization 
RIPARIAN  ZONEAVATER 

Predomiiunt  Surroundinf  Land  Use:  4* 

Fotcsi  Field/Pasiuie  Africultural  Residential  ^ommefciaj^ 

Hich  Water  Mark  2  (Ik  Velocitv>4/.  A  Dam  Present:  Yes  X 

Canopy  Cower  ^*tSpCT^  Panly  Open  Partly  Shaded  Shaded 

SEDIMENT/SUBSTRATE: 

Sediment  Odors:  ^oiim^  Sewa|e  Petroleum  Chemical  Anaerohic 
Sediment  Oik:  CXtamO  Slight  Moderate  Profuse 
Sediment  Deposits:  Sludge  Sawdust  Paper  Fiber  /*Sanlr~*^  Relict  Sheik 
Are  the  undersides  of  stones  which  are  not  deeply  embedded  Mack?  Yes _  No  ^ _ 


Channelized:  Yes 


None  Other 


Inorganic  Suhstnte  Components 


Percent 
Composition 
in  Sampling  Area 


Substrate  Type  Diameter  in  SampiinK  Area 


Bedrock 

Boulder  >2Sdmm  (10  in.) 

Cobble  64-2S6mm  (Z5-10  in.) 

Gravel  2-64mffl  (0.1  >2.5  in.) 

Sand  0.06-Z00mm  (gritty) 

Silt  0.004-.06ram 

Oay  <0.004mm  (slick) 


WATER  QUALITY 

Stream  Type:  ^'“coldwater  ^  Warmwater 

Water  Odots:  Normal  Sewage  Petroleum  Chemical  ^^one^  Other _ 

Water  Surface  Oik:  Slick  Sheen  Globs  Recks  /fl'oiw^ 

Turbidity  r^'Sear^  Slightly  Turbid  Turbid  Opaque  Water  Color _ 


S*w^/«>k/eA  J«er^  doAMfUmviH  «f  ow*  A/«an  S*rir 


Organic  Substrate  Componenu 

Substrate  Type 

Characteristic 

Percent 
Composition 
in  Sampling  Area 

Detritus 

Sticks.  Wood. 

Coane  Plant 

Materiak  (CPOM) 

lOi>% 

(  S4jn  ot*y  A'«A 

Muck-Mud 

Black.  Very  Rne 

Organic  (ITOM) 

Marl 

Grey,  Shell 

Fragments 

■0»<r  ^  cevt^C^ 


0»*“  Tipsy*  •  ^ 

£M<Jissf.v><y  7i?y  •  -  J  "t 

-  7*  M 

H  r^v*  -  «./ 


.  //.  /  •mqA. 

-  S-a-'t 

-  I 


StWt  Physical  Characterization/Water  Quality  Field  Data  Sheet  for  use  with  ail  Rapid  Bioassessment  Protocols. 
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Habitat  Atsestment  Field  Data  Sheet  for  uie  with  all  Rapid  Bioatieisment  Protocol!. 
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Habitat  Assastment  Field  Data  Sheet  for  use  with  all  Rapid  Bioaitetsment  Protocols. 


Habitat  Anestment  Field  Data  Sheet  for  ute  «»ith  all  Rapid  Bioattetsmcnt  Protocols. 
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Habitat  Af»eiiment  Field  Data  Sheet  lor  ute  with  all  Rapid  Bioattettment  Protocol*. 
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IMPAIRHEMT  ASSESSHENT  SHEET 

1.  O«ttction  of  iapairaont:  lapairMnt  daticttd 

(CoMploc*  ittMS  2-6) 


/No  iapairatflc  y 
■{Stop  hero) 


2.  Biological  iapairaant  indicator: 


Benthic  aacroinvertebrataa 

_  absence  of  EPT  taxa 

_  doainance  of  tolerant  groups 

_  low  benthic  abundance 

_  low  taxa  richness 

_  other 


Other  aquatic  coaaunities 

_  Periphyton 

_  filaaentous 

_  other 

_  Hacrophytes 

_  Sliaes 

Fish 


3.  Brief  description  of  problea:  _ 

Year  and  date  of  previous  surveys: 
Survey  dati.  available  In:  _____ 


4.  Cause:  (indicate  aajor  cause)  organic  enrichaent  toxicants  flow 


habitat  liaitations  other  _ 

5.  Ertiaated  areal  extent  of  problea  (a^)  and  length  of  strcaa  reach 
affected  (a),  where  applicable: 

6.  Suspected  soucccis)  of  problea: 

_  point  source  discharge  (name,  type  of  facility,  location) 

_  construction  site  runoff 

_  coabined  sewer  outfall 

_  silviculture  runoff 

_  aniaal  feedlot 

_  agricultural  runoff 

_  urban  runoff 

_  ground  water 

_  other 

_  unknown 

Briefly  explain: 


Impairment  Assessment  Sheet  fnr  use  with  macroinvertebrate  Rapid  Bioassetsment  Protocols. 


(M.  /v);<s.<Ji««.  L/  c> 


ihpaiment  assessment  sheet 


1.  D«c«ction  ol  iapairaant:  lapainMnt  dataccad 

(Coaplata  itaas  2-6) 


iapairaant 
ItltfiXad — 
hara) 


2-  Biological  iapairaant  indicator: 


Banthic  aacroinvartabracas 

_  absanea  of  EPT  taxa 

_  doainanca  of  tolaranc  groups 

__  lov  banthic  abundanca 

_  low  taxa  richnass 

_  othar 


Other  aquatic  coaaunitias 

_  Periphyton 

_  filaaantous 

_  othar 

_  Hacrophytas 

_  Slimes 

_  Fish 


3.  Brief  description  of  problaa:  __________________________ 

Year  and  data  of  previous  surveys:  _ 

Survey  data  available  ins  ____________________________ 

4.  Causa:  (indicate  aajor  causa)  organic  enrichment  toxicants  flow 

habitat  limitations  other  _ 

5.  Estimated  areal  extant  of  problem  (m^)  and  length  of  stream  reach 

affected  (m),  where  applicable:  _ 

6.  Suspected  sourceis)  of  problem: 

_  point  source  discharge  (name,  type  of  facility,  location) 

_  construction  site  runoff 

_  combined  sewer  outfall 

_  silviculture  runoff 

_  animal  feedlot 

_  agricultural  runoff 

_  urban  runoff 

_  ground  water 

_  other 

_  unknown 

Briefly  explain: 


Impairmant  Assessment  Sheet  for  use  with  macroinvertebrate  Rapid  Bioassessment  Protocols. 
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IHPAIRHEKT  ASSESSMENT  SHEET 

1.  Detection  of  iepeireent:  lepairecnt  detected 

(Coepletc  iteas  2-6) 


CKo  iapeinent  ) 
.detectsi,-'^ 
(Stop  here) 


2.  Biological  iapairaent  indicator; 


Benthic  aacroinvertebrates 
__  absence  of  EPT  taxa 

_  doainance  of  tolerant  groups 

_  low  benthic  abundance 

_  low  taxa  richness 

_  other 


Other  aquatic  coaaunities 
__  Periphyton 

_  filaMntous 

___  other 

_  Macrophytes 

_  Sliaes 

Fish 


3.  Brief  description  of  problea:  _ 

Tear  and  date  of  previous  surveys;  _ 

Survay  data  available  in:  _ 

i.  Cause:  (indicate  aajor  cause)  organic  enrichaent  toxicants  flow 
habitat  liaitations  other  _______ 

3.  Estiaated  areal  extent  of  problea  (a^)  and  length  of  streaa  reach 
affected  (a),  where  applicable:  _ 

6.  Suspected  source(s)  of  problea: 

_  point  source  discharge  (naae,  type  of  facility,  location) 

_  construction  site  runoff 

_  coabined  sever  outfall 

_  silviculture  runoff 

_  animal  feedlot 

_  agricultural  runoff 

_  urban  runoff 

_  ground  water 

_  other 

_  unknown 


Briefly  explain; 


Impairment  Assessment  Sheet  for  use  with  macroinvertebrate  Rapid  Bioassessment  Protocols. 
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A*iC 

Af^  •aS" 

Ip  c***x. 


<4 

#*1  .  ^  *  celt*!  It  f  •  f4^<. 


1.  Detection  o£  iepeiraent:  laoeiraent  detected 

(Coaplete  items  2-6) 


2.  Biological  iapairnent  indicator: 

Benthic  aacroinvertebrates 

_  absence  of  EPT  taxa 

y  doainanee  of  tolerant  groups 

_  low  benthic  abundance 

low  taxa  richness 


No  iapairaent 
detected 
(Stop  here) 


Other  aquatic  communities 
___  Periphyton 

_  filaaentous 

_  other 

_  Macrophytes 

Slimes 


3.  Brief  description  of  problem:  .ZNE/fteacJ  if  ^  Tirbigte* 

Tear  and  dace  of  previous  surveys: 

Survey  daci.  available  in: 

4.  Cause:  (indicate  major  cause)  organic  enrichment  toxicants  flow 


habitat  limitations  other 


e4  <4e 


5.  Estimated  areal  extent  of  problem  (m  )  and  length  of  stream  reach 

affected  (a),  where  applicable:  _ 

6.  Suspected  soucce(s)  of  problem: 

_  point  source  discharge  (name,  type  of  facility,  location) 

_  construction  site  runoff 

_  combined  sewer  outfall 

_  silviculture  runoff 

_  animal  feedlot 

_  agricultural  runoff 

_  urban  runoff 

_  ground  water 

_  other 

It  unknown 

Briefly  explain:  _  i  #  tC 

y4n«  S4m*»M  O/sfH  ,  ms— » 

m  A/*m  tAia  optA  y4UW-  JL,  X-mZ-f 

pifC  iAi*CAnL* 


Impairment  Assessment  Sheet  for  use  with  macroinvertebrate  Rapid  Bioassessment  Protocols. 
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INPAIRHOrr  ASSESSMENT  SHEET 

1.  0«ttctian  of  iapairoonc  lapainont  dottetod 

(Cooplot*  itcas  2>6) 


Mo  iapairaont  j 
(Stop  h«r«) 


2.  Biological  lapairaant  indicator: 

Banthic  aaccoinvartabratas 
___  absanca  of  EPT  taxa 

_  doainanca  of  tolarant  groups 

lov  banthic  abundanca 

_  low  taxa  richnass 

_  othar 


Othar  aquatic  coaaunitias 

_  Pariphyton 

_  filaaantoua 

_  othar 

_  Macrophytas 

_  Sliaas 

Fish 


3.  Briaf  dascription  of  problaa:  _ 

Yaar  and  data  of  pravious  survays:  _ 

Survay  data,  aval  labia  in:  _ 

4.  Causa:  (indicata  aajor  causa)  organic  anrlchaant  toxicants  flow 

habitat  liaitations  othar  _ 

5.  Estiaatad  araal  axtant  of  problaa  (a^)  and  langth  of  straaa  roach 

affactad  (a),  vhara  applicabla:  _ 

6.  Suspected  sourca(s)  of  problaa: 

_  point  source  discharge  (naae.  type  of  facility,  location) 

_  construction  site  runoff 

_  coabined  saver  outfall 

_  silviculture  runoff 

_  aniaal  feedlot 

_  agricultural  runoff 

_  urban  unoff 

_  ground  water 

_  other 

_  unknown 

Briefly  explain: 


Impairmant  Assessmant  Sheet  for  use  with  macroinvertebrate  Rapid  Bioassessmant  Protocols. 
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